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The  SBX-9  Exciter-Driver  and  the  SBA-50  Mixer-Amplifier  provide  the  perfect  combination 
for  50-54  t^Hz  SSB  operation.  Performance,  versatility  and  reliability  are  incorporated 

into  this  new  SSB  pair.  A  tremendous  value  at  a  /ow  price! 
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MODEL  SBX-9 


SPECIFICATIONS 


Tubes: 


Filter: 

Output: 

Controls; 


Exciter-Driver  91VIHZ  ,  ,  .  $125.00 
5BH6  Oscillator 
12AX7  Audio 
7360  Bal  Modulator 
6BA5  RF  Amplifier 
Four  crystal  half  lattice 
Carrier  Suppression  45db  min. 
Unwanted  SB  Atten.  40db  min« 
Provides  voltage  drive  for 
mixer  such  as  SBA-50 
Carrier  Balance 
Microphone  Gain 
Test  Switch 
USB-LSB  Switch 
Metering:  RF  output  for  balance 
adjust  Two  sensitivity 
ranges  available  with 
front  panel  switch. 
Relay  included  for  push-to-talk 
operation.  Crystals  for  upper 
and   lower  sideband   included. 
Requires  high   innpedance  microphone. 
For  operation  on  117  vac  60  cycle  power. 


Order  direct  from  tnternatlor^Bf 
Cfysiai  Mfg.  Co. 
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MODEL  SBA-50 

SPECIFICATIONS 

Mixer-Amplifier  50-54MHz  .  .  ,  $145.00 
Tubes:       6U8A  Oscillator-Mixer 

12BY7A  Amplifier 

6360  Linear  power  amplifier 
Drive:        Requires  9MHz  sideband  signal 

from  SBX-9 
Output:     SSB  single  tone  10  watts 
Controls:  On-Off  Power 

PA  Grid  Tune 

PA  Plate  Tune 

PA  Load  Tune 

Metering  Switch 
Metering;  Oscillator 

9MHz  Drive 

Buffer  Grid 

PA  Grid 

RFOut 
Crystals;  Three  positions,  uses  3rd 

overtone  41-45MHZ  range. 

Crystal  frequency  —  final 

frequency  — 9MHz 
Misc:        Accessory  socket  provided  for 

connecting  keying  circuit  to 

SBX-9.  Comes  with  three  crystals. 

Specify  frequency  when  ordering. 

For  operation  on  117  vac  60  cycle  power. 
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Kayla  WIEMV 


Last  month  we  had  so  many  articles  in  the 
magazine  that  I  found  it  necessary  to  bump 
my  own  editorial  in  order  to  make  room  for 
a  second  page  of  *'table  of  contents".  This 
caused  me  deep  regret  because  I  wanted 
very  much  to  press  for  all  hams  to  write 
their  congressmen  to  support  H.R,  16764 
introduced  April  24,  1968  by  Congressman 
Theodore  R.  Kupferman  of  N.Y.  The  bill 
was  referred  to  the  Committee  on  Interstate 
and  Foreign  Commerce  and  there  is  a  possi- 
bility that  it  may  not  have  seen  action  so  far. 
I  urge  you  to  phone  or  wire  your  congress- 
man immediately  to  support  this  measure 
wliich  provides  for  licensing  of  foreign  ama- 
teurs who  have  taken  up  permanent  residence 
in  the  U*S,  and  intend  to  become  citizens* 
We  allow  (through  the  reciprocal  agree- 
ments) visitors  and  those  foreign  hams  who 
are  here  working  or  as  students  to  use  their 
licenses,  but  the  tremendous  number  o£  aliens 
who  have  filed  their  intent  to  remain  have 
no  such  opportunity. 

The  overwhelming  enthusiasm  which 
greeted  my  May  editorial  on  the  40  meter 
foreign  broadcast  intruders  has  caused  me 
to  ride  that  horse  again  this  month.  If  the 
actions  will  speak  as  loud  as  the  words,  we 
should  have  quite  a  gang  riding  tire  40  meter 
broadcast  stations  and  trying  to  force  them 
to  move.  All  kinds  of  suggestions  have  been 
made  for  how  to  take  action  against  the 
intruders  ranging  from  **Give  amateurs  un* 
limited  powder  on  tliose  frequencies  from  6PM 
to  6AM  local  time**  to  "use  those  frequencies 
for  a  dummy  load/* 

How  about  this  approach?  Give  them 
QRM  in  any  way  you  can,  but  be  legal 
about  it.  We  don*t  want  any  charges  of 
malicious  interference.  Carry  on  QSOs  as 
close  to  their  frequency  as  you  can  manage. 
Then,  start  a  campaign  getting  everyone 
you  know  to  write  to  Radio  Moscow  and 
BBC,  and  any  others  you  can  identify  say- 
ing, **T  would  like  to  listen  to  your  broad- 
casts, but  there  is  so  much  interference  from 
the  amateurs  in  the  7  Mc  band  that  I  find 
it  hard  to  hear  you.  I  wonder  if  you  could 
move  to  a  frequency  above  7,3/'  or  words 
to  that  effect.  An  other  idea  is  for  us  to  write 
to  the  Minister  of  Commerce  in  those  coun- 
tries telling  them  that  We   are  planning   a 


vacation  and  would  like  to  visit  their  coun- 
try but  since  we  are  amateurs,  we  feel  they 
are  depriving  us  of  our  rights  to  use  our 
legally  authorized  ham  bands  and  therefore 
will  not  visit  their  country  and  will  urge  all 
our  friends  to  remain  away*  As  you  know, 
tourism  is  a  big  business  in  most  countries 
and  a  pile  of  letters  from  would-be  tourists 
who  will  not  spend  money  in  that  country 
is  an  inJluential  factor.  We  could  probably 
cause  a  grand  fight  between  the  Minister  of 
Commerce  and  the  Communications  depart- 
ment if  enough  letters  were  sent.  Any  other 
ideas?  Talk  is  cheap,  action  is  what  is  needed. 
Multiply  youi"  Q,  shai^pen  up  your  receiver's 
selectivity,  and  get  on  50-100  cycles  off  zero- 
beat  from  your  most  obnoxious  foreign 
broadcast  intruder  and  give  it  aU  youVe  got. 
There  is  nothing  illegal  about  calling  CQ 
even  if  you  can't  hear  the  station  who  might 
ans^ver  you.  Soon  as  some  manpower  comes 
along  to  assist,  Vm  going  to  put  up  a  rhombic 
aimed  for  Europe  and  call  CQ  with  the  full 
legal  power.  Anyone  going  to  join  me? 

With  this  issue  we  are  starting  with  full 
color  covers  for  73,  Cover  material  has  always 
been  a  problem  and  it  is  a  monthly  hassle 
to  figure  out  what  to  use.  We  have  used 
photos^  cartoons,  artwork  of  all  kinds  in  the 
past.  We  now  put  out  a  call  for  ideas 
backed  up  witli  material.  For  tliis  July  issue 
we  have  a  painting  of  a  view  of  New 
Hami>shire*s  "Old  Man  of  the  Mountain" 
with  the  embellishment  of  a  beam.  This  was 
specially  done  to  attract  you  to  our  hamfest 
July  6tli,  Full  color  photographs  of  any  ham 
topic  would  be  acceptable.  However^  since 
most  ham  shacks  look  pretty  much  the  same 
the  world  over,  we  will  eliminate  them  from 
competition.  An  interesting  new  antenna 
would  be  good,  but  they  are  hard  to  photo- 
giaph.  Naturally,  you  wall  be  handsomely 
paid  if  we  use  your  cover  idea,  and  you 
will  have  your  photo  or  painting  returned 
politely    if   w^e    don't- 

Apparently  there  is  some  misconception 
that  vour  editor  is  ako  Mr,  Green's  wife.  I 
would  like  to  clarify  this.  Wayne  and  I  are 
good  (but  not  close)  friends.  T  have  enough 
troubles  without  having  to  live  with  him. 
Furthermore,  he  is  married  to  a  lovely  giil 
named  Lin,  while  I  am  unattached. 
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E-Z  WAY  PRODUCTS 
WONDER  GROUND  POST 

WONDER  GROUND  POST'S  stabilizing 
fins  insure  a  solid  setting  under  practi- 
cally afl  ground  conditions  WITHOUT 
THE  USE  OF  CONCRETE!  Simple  instaU 
lation  requiring  only  a  post  ho(e  digger. 
Thousands  in  use  throughout  the  world 

for  over  a  decade. 


Join  the  thousands  of  Hams  enjoying  E-Z  Way  Towers' 
exclusive  advantages*  The  easiest  Ham  tower  to  install. 
Also  can  be  raised  and  lowered  to  any  desired  height 
by  one  man  and  with  equal  ease  tilted  to  horizontal 
position  permitting  access  to  beom  and  rotor  at  ground 
leveL 

Standard  models  from  40  to  1 50  feet  and  commercial 
installations  to  !  ,000  feet. 

More  E-Z  Way  Towers  are  in  use  than  any  other  kind. 
Order  from  factory  (same  week  shipment  on  most 
models)  or  see  your  favorite  Ham  equipment  supplier. 
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P.  O.  Box  17196  /     ^^0t4Ct$,  inc. 
TAMPA,  FLORIDA  33612 


Engineering  and  Design 
Requirements  Analysis 

Site  Surve>^  and  Evaluation  for  AM-FM-TV 
Broadco^BlMV,  Microw/ave,  Meteorology 
and  Ts'flMV  fixed  or  portable  installa- 
tions.       ^** 
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HEMISPHERE'S  QUALITY 

TOWER  SYSTEM  SUPPLIERS 
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de  W2NSDI1 


Now  that  Don  Miller  and  CQ  magazine 
have  joined  forces,  with  CQ  putting  their 
reputation  on  the  line  backing  Don  and  the 
validity  of  his  expeditions^  Don's  reported 
suit  against  the  ARRL  for  $550,000  takes 
on  an  added  dimension,  unfortunatelv,  a 
court  case  like  this  can  drag  on  for  years 
and,  win  or  lose^  will  cost  the  ARRL  mem- 
bers  dearly. 

In  addition  to  the  suit  against  the  ARRL, 
Don  hajs  also  instituted  a  suit  against  73  for 
$655,000,  One  can  only  guess  at  the  reasons 
for  such  a  move  on  his  part.  It  is  unfortunate 
that  this  whole  matter  has  come  to  the 
courts  for  this  will  undoubtedly  stifle  re- 
porting on  Miller  and  his  expeditions  and 
will  make  it  even  more  difficult  if  not  impos- 
sible for  us  to  get  him  to  come  up  with  ex- 
planations backing  up  his  past  trips. 

How  simple  it  would  have  been  for  Hin 
to  just  tell  us  that  he  went  on  such  and 
such  a  ship  from  such  and  such  a  port  on 
his  trip  to,  say.  Heard  Island.  He  could  tell 
us  who  was  with  him  on  the  trip  to  back 
up  the  story  and  when  he  left,  anived,  and 
retinned  and  to  where.  He  could  show  us 
a  photocopy  of  the  permission  to  operate 
from  the  Australian  government  for  Heard, 
etc.  All  of  this  seems  so  simple,  yet^  despite 
my  many  questions,  all  we  have  is  a  libel 
suit  and  the  prospect  of  having  to  wait  years 
for  any  answers  to  all  of  our  questions. 

When  Don  visited  the  73  offices  about 
a  year  ago,  we  discussed  liis  doing  a  DX 
column  for  73  and  a  DX  handbook.  I  had 
been  looking  for  an  author  for  my  DX  Hand- 
book for  some  time  and  had  discussed  it 
with  several  well  known  DX'ers  such  as 
WIFH  and  W9IOP.  I  made  it  most  cleai- 
to  Don  that  the  column  and  the  book  were 
possible  only  if  all  questions  about  the  val- 
idity of  his  oi^erations  were  cleared  up  to 
the  satisfaction  of  the  ARRL.  Despite  his 
assurances,  the  questions  did  not  clear  up 
at  all  .  .  .  they  continued  to  grow,  Don 
w^as  most  perturbed  with  me  when  I  refused 
to  budge  on  this  condition  to  his  writing  for 
73.  He  is  still  perturbed  .  ,  .  and  the  ques- 
tions remain  unanswered. 

Rather  than  go  into  a  long  detailed  dis- 
cussion of  the  attack  that  Don  Miller  has 
made  on  me  in  his  "article"  in  CQ,  I  would 
hke  those  readers  who  think  he  may  be  right 
to  consider  his  basic  premise  ,  .  .  that  73  is 


built  on  controversy  and  that  I  create  con- 
troversy because  it  is  profitable. 

In  fact,  controversy  has  been  one  of  the 
major  factors  holding  back  die  growth  of  73. 
My  outspokenness  has  discouraged  many  ad- 
vertisers from  appearing  in  our  pages.  It  has 
brought  in  ten  letters  of  complaint  for  every 
letter  on  encouragement.  Renewal  after  re- 
newal form  comes  back  to  us  sayitig  that  the 
reader  is  fed  up  with  73  because  of  the  con- 
troversial editorials.  And  every  editor  who 
has  worked  for  73  has  tried  to  get  me  to 
soft-pedal  my   columns. 

From  time  to  time  I  have  been  quiet  and, 
just  as  everyone  promised,  the  magazine  has 
grown  at  a  much  faster  pace.  Then,  when 
I    felt    that    something   had    happened   that 

everyone  should  know^  about^  things  would 
slow  down  again. 

Neither  money  nor  fame  have  been  driv- 
ing forces  in  my  life,  I  want,  more  than 
anything  else,  to  leave  the  world  a  little  bit 
better  than  I  found  it.  This  is  why  the  focal 
point  of  73  has  been  technical  and  construc- 
tion articles.  That  is  why  I  try  to  report  on 
the  things  that  are  going  on  in  amateur 
radio  to  the  best  of  my  ability  and  in  spite 
of  enormous  pressures  to  shut  up. 

Like  most  other  people,  I  am  my  own 
worst  enemy.  It  is  all  the  more  fiTistrating 
when  you  realize  this,  but  still  can't  do  any- 
tiling  about  it:  If  I  were  smarter  ,  .  .  if  I 
were  a  better  writer,  just  think  what  I  might 
be  able  to  do!  But  Tm  not  and  I  try  to  make 
up  for  it  by  working  harder  than  other 
people  and  by  being  honest  about  what  I 
am  doing  and  why  I  am  doing  it. 

Don  was  apparently  quite  intrigued  by  a 
little  booklet  I  have  written  on  ''How  To 
Make  $1,000,000."  Oh,  I  haven  t  done  it  .  ,  . 
I  haven't  even  come  close  .  .  .  and  I  don't 
expect  to*  But  that  hasn't  stopped  me  from 
doing  a  lot  of  thinking  about  the  subject  and 
figuring  out  some  answers  for  those  who  are 
so  inclined.  If  a  fellow  has  as  his  goal  retire- 
ment with  enough  income  to  keep  him  going 
the  rest  of  his  life,  I  believe  I  have  worked 
out  an  almost  foolproof  system  that  will 
make  this  possible  for  him  before  the  age 
of  25.  My  system  does  not  include  college, 
working  for  large  corporations  or  the  gov- 
ernment.  It  is,  in  all,  a  ratlier  unusual  ap- 
proach.   The    booklet    is    available    from    73 

for    $1.  Turn    to    jjg.    65 
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Select  Quality— 

—Specify 


Classic  10-15 

A  new  beam  for  10  and  15  meters. 
Revolutionary  broad  band  capac Stive 
matching*  Ful  I  power  rated.  Weather- 
proof metal  encased  traps.  Light- 
weight: 27<5  lbs.  assembled.  May  be 
stacked  with  20  and/or  40  meter 
beams. 


•(pQf.  Pend,) 


Classic  33 


Oept*  160 


Hard  working  for  extra  gain  on  10,  15 
and  20  meters*  Wider  element  spacing 
and  improved  clamping.  Broad  band 
capacitive  match?  Full  power  rating* 
Weatherproof  traps  for  constant  fre* 
quency  stability,     ♦(p^^^  p^^j  j 

TA-33 

Excellent  results  for  full  ham  band- 
width. Full  power  rated  for  10*  15, 
and  20  meters.  Strengthened  center 
sections  of  the  28*  maximum  length 
elements.  Weatherproof  traps  for  con- 
stant frequency  stability.  May  be 
converted  to  40  meters. 

A  low  power  beam  with. ''authority," 
Rated  at  300  watts  AlVl/CW/ahci  1000 
watts  P.E^P.  on  SSB-  May  be  converted 
to  MP-33  for  higher  power  rating^  Max- 
element  length  is  26'    8" 


For  more  information  on  these,  or  any 
of  Mosley  antennas  see  your  nearest 
authorized  Mosley  dealer,  or  write, 

4610    North    Lindbergh  Blvd,  Bridgeton,  Mo.  63042 


G.  Cousins  VEITG, 
Lower  Sackville 
Nova  Scotia^   Canada 


Let's  Build  a  Tower 


A  few  years  ago  the  urge  hit  me  to  quit 
messing  around  with  the  assortment  of  wire 
creations  that  I'd  always  used  for  radiators, 
and  start  in  on  rotary  beam  construction. 
Undoubtedly  a  lot  of  other  hams  have  come 
to  the  same  decision  and^  like  me^  soon 
realized  that  buying  or  building  a  beam  is 
just  part  of  the  bargain.  It  has  to  be  rotated, 
and  it  has  to  be  mounted  up  in  the  air. 
The  cost  of  a  good  beam  can  be  fairly 
reasonable,  but  by  the  time  the  tower  and 
rotator  are  added  the  whole  thing  begins 
to  look  like  a  payment  on  the  national  debt. 
However,  all  is  not  lost  if  you  can  convince 
yourself  that  you  can  take  a  few  simple 
tools  and  build  the  whole  affair  light  in 
your  own  backyard.  It  takes  a  little  time 
and  patience  but  the  savings  are  well  worth- 
while. 

I  won't  go  into  the  construction  of  beams 
01"  quads  at  tliis  time,  but  it  seems  logical 
to  first  decide  what  kind  of  antenna  you're 
going  to  bmld  and  thep  tailor  the  tower 
to  that  particular  design.  There  is  also  the 
human  angle  to  consider.  I  for  one  like  to 
be  both  safe  and  comfortable  while  Tm  on 
top.  And  there  is  the  problem  of  real  estate; 
wliich  simply  means  you  must  keep  your 
tower  and  its  accessories  within  the  confines 
of  your  own  property.  Keeping  the  cost  fac- 
tor in  mind,  the  tower  described  here  was 
built  according  to  these  requirements: 

1.  Wooden  construction,  using  only  simple 
hand  tools  and  a  hand  drill.  Metal  construc- 
tion would  be  fine,  but  would  necessitate 
much  more  in  both  cost  of  materials  and 
more   elaborate   tool   requirements, 

2»  Completely  self-supporting  and  capable 
of  handhng  the  load  of  three  stacked  full 
size  beams   in   winds   of    100   m.p.h. 

3,  A  wide  working  platfomi  at  the  top,  en- 
closed inside  the  tower,  and  with  enough 
room  for  two  or  three  men  to  maneuver 
comfortably  and  safely. 

4.  Easily  built  by  one  man  and  raised  by 
four, 


Before  rushing  off  to  buy  materials,  one 
should  consider  the  type  of  lumber  needed 
and  this  is  pretty  well  dependent  upon 
height  and  weight  considerations.  It's  all 
very  well  to  place  a  20  meter  beam  at  70 
feet  in  the  air,  but  this  is  not  practical 
tmless  you  are  going  to  get  involved  with 
much  higher  costs  than  are  necessai'y.  This 
tower  of  mine  stood  33  feet  from  the  ground 
to  the  top  of  the  actual  wooden  frame*  The 
rotator  pipe  extended  two  feet  higher  to  the 
boom  of  the  20  meter  beam.  Therefore  this 
beam  was  an  approximate  half -wave  above 
ground,  and  its  operation  was  perfectly 
satisfactory  in  both  DX  chasing  and  contests. 
Three  feet  over  the  20  I  mounted  the  3- 
element  15 ^  and  four  feet  over  that  was  the 
4-element  10,  making  a  total  of  42  feet  to 
the  top  of  the  mast.  If  your  antmna  is 
going  to  be  a  quad,  this  height  will  be  quite 
satisfactory,  even  more  so  because  of  the 
quad's  well  known  abihty  to  perfoiin  beauti- 
fully at  the  lower  elevations, 

Witli  due  consideration  for  safety,  the 
legs  of  the  tower  should  be  at  least  2x4, 
and  by  referring  to  the  overall  diagram  of 
the  tower,  you  11  see  that  the  lower  part 
of  each  leg  is  actually  made  of  two  2  x  4''s 
with  spacer  blocks  spiked  between  them. 
The  upper  leg  is  a  single  2x4  which  is 
inserted  about  4  feet  between  the  bottom 
two.  This  joint  is  rigidly  fastened  together 
with  husky  bolts.  This  is  a  good  time  to 
point  out  one  constriyLction  feature  of  this 
tower;  that  is  the  use  of  bolts  instead  of 
nails.  The  cost  is  higher,  and  probably  nails 
would  be  satisfactory  if  you  use  the  newer 
spiral  type,  but  I  personally  prefer  bolts 
so  the  choice  is  youi's.  The  wood  sections 
should  also  be  given  a  good  coat  of  exterior 
prinier  and  one  or  two  coats  of  exterior 
house  paint  before  they  are  assembled. 
Aluminum  paint  is  also  veiy  good^  and  I 
would  suggest  buying  it  in  the  gallon  size. 
It's  much  cheaper  this  way,  and  you'll  cer- 
tainly use  it  all! 

In  selecting  the  wood,  the  only  proper 
way  is  to  go  to  the  lumber  yard  and  keep 
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digging  until  you  find  just  what  you  want. 
Have  a  chat  with  the  yard  boss  and  hell 
certainly  assist  you  to  find  the  proper  mate- 
rials. Buy  a  good  grade  and  make  sure 
each  piece  is  as  knot- free  as  possible.  If 
you  don't  know  much  about  comparative 
strengths^  ask  for  advice,  and  then  buy  the 
sti^ongest  type  available.  However,  if  youVe 
in  a  real  small  yard  and  there's  not  much 
choice^  don't  give  up.  My  tower  was  built 
from  i)lain  ordinary  spruce  and  it's  been 
standing  for  six  years  in  some  of  the  wdldest 
gales  you'll  ever  see,  and  it  hasn't  sho\\ai 
any  signs  of  stress  up  to  now.  However^  I 
did  take  eai'e  to  give  it  lots  of  paint  and 
I  also  made  sure  I  had  very  few  knots  in 
any  of  the  legs  and  braces* 

Everyone  has  ideas  about  constructing  a 
thing  like  a  tower^  but  I  found  it  easiest 
to  build  two  complete  sides,  each  lying  flat 
on  the  ground.  For  one  thing,  this  makes 
it  much  easier  to  get  the  dimensions  right 
and  to  end  up  with  both  sides  being  tlie 
same.  The  actual  construction  will  be  pretty 
clear  from  Fig,  1,  with  the  cross  braces 
all  being  made  from  2x2  stock.  You  will 
find  that  this  2x2  will  give  an  extremely 
rigid  frame,  but  it  is  ahnost  mandatory  that 
bolts  be  used  rather  than  nails.  When  the 
braces  are  crossed  over  themselves  in  the 
center,  there  is  considerable  strain  placed 
upon  the  ends  of  each  brace,  and  nails  will 
almost  certainly  pull  out  of  the  legs.  This  is 
especially  true  of  the  shorter  braces  at  the 
top  of  the  tower. 

I  made  the  tower  with  a  top  width  of 
4  feet^  and  a  base  width  of  10  feet,  giving 
an  approximate  3-to-l  ratio  between  height 
and  base;  or  in  other  words,  16  square  feet 
on  top  and  100  square  feet  on  the  bottom. 
This  caused  some  of  my  friends  to  feel  it 
would  be  rather  ''spr addle-legged"  but  the 
final  appearance  is  very  pleasing.  The  most 
important  thing  to  remember  is  that  this 
ratio  makes  the  tower  extremelv  stable  and 
eHmihates  the  need  for  guy  wires.  This  one 
has  taken  hurricane  winds  of  more  than 
100  m.p.h.  on  quite  a  number  of  occasions 
without  any  sign  of  damage,  and  without 
the  slightest  indication  of  becoming  un- 
steady. 

After  the  first  two  sides  are  finished,  some 
thou  gilt  should  be  given  to  erection  before 
proceeding  further.  If  yard  space  is  very 
limited,  it  may  be  necessary  to  carry  on  and 
build  the  whole  tower  in  one  piece.  If  so, 
the  same  general  methods  can  be  used  for 


the  other  sides,  since  aU  that  will  be  re- 
quired is  to  fit  in  the  cross-braces.  You  must 
be  careful  that  the  dimensions  are  correct 
or  die  end  result  could  be  lop-sided^  but 
by  taking  a  little  time  and  measuring  care- 
fully you  should  have  no  problem,  The  plat- 
form can  be  built  into  the  tower,  about  4 
or  5  feet  down  from  the  top.  This  allows  you 
to  eventually  stand  safely  inside  the  tower 
with  a  good  solid  frame  all  around  you— 
quite  an  important  feature  if  you  re  newous 
about  height  or  want  to  persuade  some 
friend   to   come    '"topside"   with    you. 

If  you  have  built  the  whole  tower  in  one 
piece^  erection  can  be  done  quite  easily. 
The  only  equipment  needed  is  a  block  and 
tackle,  a  couple  of  pieces  of  2  x  4  and  a 
friend  or  two  to  give  a  helping  hand.  If  you 
can  get  a  car  into  position  to  pull  straight 
on  the  tower,  even  the  tackle  can  be  elimi- 
nated. See  Fig.  2  for  a  suggested  method 
of  carrying  this  out.  As  the  tower  passes 
the  "point  of  no  return"  there  should  be 
a  man  at  the  rear  letting  out  the  back  rope 
carefully  so  the  tower  will  not  come  down 
with  a  real  bang.  Probably  no  harm  would 
be  done^  but  why  take  chances? 

The  second  method  of  completing  the 
tower  is  shown  in  Fig.  3,  The  two  com- 
pleted sides  are  laid  out  end  to  end^  and 
side  braces  of  scrap  wood  are  added  to  the 
top  ends  in  such  a  way  as  to  form  a  crude 
hinge.  The  braces  must  be  fastened  to  the 
legs  by  means  of  bolts,  and  the  bolt  holes 
must  be  large  enough  for  them  to  act  as 
swivel  pins.  Now  the  center  of  the  whole 
affaii'  is  raised  by  means  of  a  step  ladder 
or  even  just  spare  pieces  of  lumber  acting 
as  props »  Now  four  men  can  grasp  the  legs 
and  "walk"  them  in^vard— with  the  result 
that  the  tower  rises  smoothly  until  it  is  at 
the  desit'ed  elevation.  By  marking  the  proper 
position  for  the  fom^  legs  ahead  of  time, 
the  legs  can  be  walkfed  in  and  set  down 
in  just  the  right  place.  This  is  the  xnethod 
we  used  for  this  tower  and  it  is  quite  easy 
to  do.  Total  erection  time  was  about  fifteen 
minutes.  Of  course  when  the  tower  is  up 
it  must  be  temporarily  guyed  as  it  has  only 
two  legs  and  is  a  little  shaky ,  This  condition 
is  only  of  short  duration  if  you  make  sure 
to  have  several  pieces  of  the  2x2  cross 
brace  material  all  ready  at  hand.  As  soon 
as  the  tower  is  vertical,  go  to  work  and 
install  the  cross  braces^  working  from  the 
ground  upj  and  in  the  spacfe  of  a  few  hours 
you    can    easily   have    at   least   half   of    the 
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ETER  SINGLE  SIDEBAND 

144-U8mc  240  WATTS  P.E.P.  INPUT 


5763 

DRIVER 


12BY7 
MIXER 


6EW6 

INJECTION 

AMPLIFIER 


5894B 

LINEAR 

AMPLIFIER 


6CW4 
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A  receiving  and  transmitting  converter  for  the  2  meter  band, 


designed  to  operate  with  Swan  Transceivers,  models  250,  350, 

350C,  400,  500,  and  500C. 


I  SPECIFICATIONS: 

14  mc  intermediate  frequency  is  standard.  Thus,  when 
operating  the  Transceiver  from  14  to  14.5  mc,  the  Trans- 
verter  functions  from  144  to  144,5  mc.  Additional  crystals 
may  be  purchased  and  switched  in  for  other  portions  of 
the  2  meter  band,  such  as  144.5-145,  and  145  to  145,5  mc. 
Three  crystal  positions  are  available. 

Alternately,  the  TV*2  Transverter  may  be  ordered  for  an 
LF.  in  the  21,  28  or  50  mc  bands,  if  desired.  Of  course,  for 
use  with  a  Swan  250  six  meter  transceiver,  the  Transverter 
must  be  ordered  for  50  mc.  Otherwise,  the  standard  14  mc 
I.F.  is  recommended  since  bandspread  and  frequency  read- 
out will  then  be  optimum.  The  Transverter  can  easily  be 
adjusted  in  the  field  for  a  different  I.F.  range,  if  required, 

A  5894  B  Power  Amplifier  provides  a  PEP  input  rating  of 
240  watts  with  voice  modulation,  CW  input  rating  is  180 
watts,  and  AM  input  is  75  watts. 


Receiver  noise  figure  is  better  than  3  db,  provided  by  a 
pair  of  6CW4  nuvistors  in  cascode. 

Only  a  Swan  Transceiver  and  Swan  AC  power  supply, 
Model  117-XCpare  required.  The  power  supply  plugs  into  the 
Transverter,  and  the  Transverter  in  turn  plugs  into  the 
Transceiver,  Internal  connections  automatically  reduce  the 
power  input  to  the  Transceiver  to  the  required  level. 

Tube  complement:  5894B  Pwr.  Amp,,  5763  Driver,  12BY7 
Transmit  Mixer,  2N706  crystal  osc,  6BV6  Injection  Amp., 
6CW4  1st  rec.  amp.,  6CW4  2nd  rec,  amp.  in  cascode,  6HA5 
rec,  mixer. 

The  Swan  TV-2  may  also  be  operated  with  other  trans- 
ceivers when  proper  interconnections  and  voltages  are  pro- 
vided, A  separate  Swan  117-XC  power  supply  will  most 
likely  be  required. 

Dimensions:  13  in.  wide,  SVi  in.  high,  by  11  in.  deep. 
Weight:  13  lbs. 


MODEL  250 
MODEL  350C 
MODEL  500C 


$325 
420 
520 


MODEL  117-XC 

AC  POWER  SUPPLY  _  $105 


MODEL  TV-2 

144  mc  TRANSVERTER 
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The    completed   tower   with   antennas    installed, 

remaining  braces  securely  in  place.  In  fact 
if  you  can  persuade  the  friends  to  stick 
around  after  the  raising  procedure  you  can 
probably  get  the  whole  tiling  finished  by 
sundown.  This  is  what  I  did,  with  the  aid 
of  four  pals  and  supplemented  by  the  XYL*s 
sandwiches  and  a  few  gallons  of  good  old 
Nova   Scotia  cider  I 

With  all  the  bracing  completed,  all  that 
remains  is  to  build  tlie  working  platform 
into  die  top.  In  the  main  diagram  Fig*  1, 
youll  notice  a  hole  is  cut  in  this  platform 
for  the  rotator  pipe  to  pass  through.  About 
16  feet  up  from  the  ground  is  another  frame 
made  from  a  couple  of  pieces  of  2  x  4, 
also  with  a  hole  cut  in  it.  This  was  necessary 
because  I  started  out  using  a  very  large  rota- 
tor made  from  a  smpkis  D.  F.  antenna 
mount,  and  the  thing  was  so  big  and  heavy 
I  had  to  leave  it  on  the  ground  and  run 
the  pipe  all  the  way  up.  Since  the  usual 
ham  rotator  won't  be  this  big,  it  will  nor- 
mally be  best  to  mount  it  up  near  the  top 
and  the  platform  can  become  an  excellent 
mounting  base  for  rotator  and  any  extra 
control  box  which  may  be  necessary.  There 
is  enough  room  to  pull  up  a  folding  chair 
and  work  away  in  real  comfort! 

The  metal  plate  shown  at  the  very  top 
is  best  made  from  a  heavy  piece  of  almni- 
num  but  iron  will  do  if  you  give  it  a  couple 
of  good  heavy  coats  of  rust-proofing  and 
paint.  There  should  be  either  a  sleeve  or 
thrust    bearing    installed    at    this    point    but 


the  exact  type  will  depend  upon  your  own 
rotator-pipe  combination. 

With  yom^  tower  now  completed,  the  foot- 
ings should  be  considered.  In  my  own  case 
I  found  the  thing  so  stable  I  used  only  old 
pieces  of  angle  iron  driven  into  the  ground 
and  bolted  to  the  legs,  but  a  better  anchor 
can  be  easily  made  by  digging  the  four 
holes  and  using  old  oil  cans  (from  the  local 
garage)  filled  with  sand  and  capped  with 
cement.  Before  filling  them,  make  up  a  "T" 
from  a  couple  of  pieces  of  angle  iron,  bolt 
this  to  the  mast  leg,  and  let  the  angle  iron 
act  as  a  foot  at  the  bottom  of  the  can. 
Using  sand  is  cheap  and  the  top  few  inches 
of  the  can  is  easily  capped  with  a  bag  of 
ready-mix  concrete*  Then  tamp  down  the 
eai*th  fimily  over  the  whole  afi^air.  If  tliis 
sounds  pretty  confusing,  refer  to  Fig.  4- 

One  thing  is  still  missing— an  easy  way 
to  climb  the  thing.  Well  of  course  the  easiest 
way  is  to  construct  a  ladder  and  mount  it 
on  one  side  of  the  tower.  Four  lengths  of 
2x4  will  be  required  and  the  rungs  can 
be  made  from  the  left-over  scraps  of  2  x  2, 
or  you  can  use  short  lengths  of  scrap  pipe. 
My  own  method  was  to  use  two  fifteen  foot 
lengths  of  TV  tower  of  the  type  that  has 
horizontal  cross  braces  on  one  side.  This 
was  mounted  inside  the  tower  and  proved  to 
be  ideal  for  the  purpose.  Of  course  this  is 
really  a  waste  of  money  unless  you  happen 
to  have  the  stuff  already  laying  around  so 
in  the  interests  of  economy  Td  suggest  the 
wooden  ladder. 

As  a  last  "selling  point''  on  the  strength 
of  this  tower,  after  it  was  in  use  for  about 
two  years,  it  was  taken  down  in  one  piece, 
loaded  onto  a  trailer,  pulled  down  the  high- 
way to  a  new  QTH  and  put  back  up  where 
it  is  still  standing  as  solidly  as  ever.  Total 
cost  of  the  tower  was  approximately  $55.00 
including  the  paint  and  considering  all  its 
features  of  convenience,^  safety  and  load- 
bearing  ability  I  think  you  II  find  it  hard 
to  beat,  ^  ,  .  ,  VEITG 


CLUB  SECRETARIES   NOTE 

CJub  members  would  do  well  to  get  their  club 
secretaries  io  drop  a  line  to  73  and  ask  for  the  special 
club  subicrlption  scheme  that  we  have  evolved.  This 
plan  not  only  saves  each  clyb  member  money,  it  also 
brings  badly  needed  loot  inio  the  club  treasury,  if  de- 
sired. Write:  Cfub  Finagle.  73  Magazine,  Peter  Boro 
Ugh,   New  Ham  Shire  03458. 
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AN  410C 
ILL  COVERAGE 
TERNAL  VFO 

Model  410C  Frequency  ControJ 
:  is  designed  for  full  coverage 
0,  40,  20,  15  and  10  meters.  It 
itended  for  fixed  station  opera- 

and  plugs  directly  into  Model 
C.  It  may  also  be  used  with 
jel  350C.  Eight  ranges,  500  kc 
h,  5  kc  calibration. 

$115 
JAL  VFO  ADAPTOR 

vides  for  the  addition  of  second 
I  for  separate  control  of  trans- 
and  receive  frequencies.  Plugs 
ictly  into  Model  500C  and  may 
\  be  used  with  Model  350C  and 
^r  Swan  transceivers. 

IDEL22 


ARS  OSCILLATOR 

e  crystal  controlled  channels 
h  vernier  frequency  control, 
gs  directly  into  Model  500C  and 
y  also  be  used  with  Model  350C 
1  other  Swan  transceivers, 

ODEL  405X 

bss  crystals)  .  .$45 


SWAN  500C 

SSB-AM-CW 

TRANSCEIVER 

Five  band,  520  watts  for  home 
station,  mobile  and  portable 
operation. 

The  new  mode!  500C  is  the  latest 

evolutionary  development  of  a  basic 
well  proven  design  philosophy.  It 
offers  greater  power  and  additional 
features  for  even  more  operator  en- 
joyment. Using  a  pair  of  the  new 
heavy  duty  RCA  6LQ6  tetrodes,  the 
final  amplifier  operates  with  in- 
creased efficiency  and  power  output 
on  all  bands.  PEP  input  rating  of  the 
500C  is  conservatively  520  watts. 
Actually  an  average  pair  of  6LQ6's 
reach  a  peak  input  of  over  570  watts 
before  flattopping! 

The  500C  retains  the  same  superior 
selectivity  for  which  Swan  trans- 
ceivers are  noted.  The  filter  is  made 
especially  for  us  by  C-F  Networks, 
and  with  a  shape  factor  of  1 J  and 
ultimate  rejection  of  more  than  100 
db,  ft  is  the  finest  filter  being  of- 
fered in  any  transceiver  today. 

for  the  CW  operator  the  500C  in- 
cludes a  burlt-in  sidetone  monitor, 
and  by  installing  the  Swan  VOX  Ac- 
cessory (VX-2)  you  will  have  break  in 
CW  operation. 

Voice  quality,  performance  and  re- 
liability are  in  the  Swan  tradition  of 
being  second  to  none. 

$520 


Be  sure  to  visit 
pour  Swan  dealer  soon. 


ELECTRONICS 

OCEANSIDE,  CALIFORNIA 
A  Subsidiary  of  Cubic  Corp 


SWAN  117XC 

MATCHING 

AC  POWER  SUPPL 

Complete  A.C.  supply  for  117  volts, 
50-60  cycles,  in  a  matching  cabinet 
with  speaker,  phone  jack,  and  indi- 
cator light  Includes  power  cable 
with  plug  for  transceiver,  and  A.C. 
line  cord.  Ready  to  plug  in  and 
operate. 

$105 


SWAN  14417 

12  VOLT  DC  SUPPLY 

Complete  D.C.  supply  for  12  volt 
mobile ^  or  portable  operation.  In- 
cludes cables,  plugs,  and  fiises.  Will 
also  operate  from  117  volt  A.C,  by 
detaching  the  DX.  modofe  &  plugging 
in  117  volt  line  cord.  Negative 
ground  standard.  Positive  ground 
available  on  special  order. 

$130 


SWAN  SPEAKS  YOUR  UNGUAGE 
ASK  THE  HAM  WHO  OWNS  ONE 


Why  Not  a  Tilting  Tower? 


Norm  Wahon  W6DL 
5501  Via  del  Valle 

Torrance,    California   90505 


FIGURE  1 

Fig,   !•  Method  of  joining  sections  together 

This  article  describes  a  sLxh-five  foot 
tilting  tower  made  up  of  commercial  TV 
tower  sections  and  two  home  bicw  tilting 
sections  which  are  hinged  together.  Tilting 
of  the  upper  portion  of  the  tower  is  ac- 
complished by  means  of  a  twenty  foot  canti- 
lever boom  which  is  attached  to  the  upper 
tilting  section  and  controlled  by  means  of 
a  boat  winch  attached  to  the  tower  at  ground 
working  levels  with  the  winch  cable  secured 
to  the  lower  end  of  the  boom.  The  tower 
can  be  tilted  down  or  raised  in  a  few^  min- 
utes and  pro\'ides  safe  access  to  the  rotor 
or  beam  working  at  ground  level  or  from 
a  moderate  height  step  ladder.  The  idea 
for  this  type  of  tower  is  not  new;  however, 
the  particular  tower  described  here  is  not 
commerciallv  available.  It  was  built  bv  the 
author  for  $260.00,  included  all  costs  for 
galvanizing,  winch j  shi^jment  of  purchased 
tower  sections,  etc. 

The  tower  sections  used  are  manufactured 
bv  Reference  1  and  are  the  model  500 
Super  Kwick- Climb,  hot  dip  galvanized  units. 
These  triangular  sections  are  ten  feet  long 
and  when  two  sections  are  bolted  together, 
5/2  inches  of  tower  height  is  lost  due  to 
overlap.  Construction  is  of  1%  0*D.  x  16  ga. 
W'all  high  strength  tubing  with  cross  braces 
spaced  on  13"  centers.  Method  of  joining 
sections  is  shown  in  Fig,  1,  Sections  avail- 
able are  show^n  in  Fig.  2,  The  tower  pictured 
utilizes    two    F    sections    and    one    each    of 


sections  A,  C,  D,  and  E  for  the  tower 
proper  and  one  each  of  sections  A  and  B 
for  the  boom.  Two  tilting  sections  must  be 
fabricated  and  interposed  between  sections 
E  and  F  at  20  feet  above  ground. 

As  shown  by  the  close-up  photographs, 
the  low^er  tilting  section  which  was  made 
2'  long  (but  which  can  be  made  longer  if 
a  higher  tower  is  desired)  is  constructed  of 
three  pieces  of  IM  inch  O.D,  x  16  gauge  wall 
seamless  steel  tubing  welded  to  an  angle 
iron  framework  made  up  of  2  x  2  x  fm  inch 
steel  angle  iron.  Three  pieces  of  1  x  1  x  Jb 
inch  angle  iron  are  used  as  horizontal  braces 
and  three  pieces  of  1  x  1  x  Jiinch  angle  are 
welded  between  the  tubing  and  the  2  x  2 
X  Yie  inch  angle  framework  as  diagonal 
braces.  The  three  tubing  legs  of  the  lower 
tilting  seeb'on  are  drilled  to  match  the  holes 
in  the  F  tower  section  wdth  which  it  mates. 
The  angle  iron  framework  w^as  clamped  to- 
gether and  welded  first.  The  three  2'  long 
legs  were  then  bolted  in  place  on  the  F 
tower  section  and  welded  to  the  angle  iron 
framework.  The  1x1  inch  angle  braces 
were  welded  in  place  last*  Wlien  welding 
is  finished  it  is  advisable  to  mark  one  of 
the  mating  tow^er  legs  with  tape,  or  in  some 
otiier  manner,  for  ease  of  later  ahgnment 
when  the  sections  are  reassembled. 

The  upper  tilting  section  is  a  2  x  2  x  %6 
inch  angle  framework  wielded  to  tliree  five 
foot  lengths  of  l?t  inch  O.D.  x  16  gauge 
wall  seamless  steel  tiibing.  Three  pieces  of 
%"  black  pipe  10"  long  ai'e  inserted  tluee 
inches  into  the  npper  tnd  of  the  IK  inch 
tubing  and  plug  and  seam  welded  in  place. 
The  %  inch  pipe  fits  inside  the  low^er  end 
of  the  E  tower  section  with  which  it  mates 
and  two  %  inch  holes  are  drilled  in  each 
piece  of  5i  inch  pipe  to  mate  with  the  holes 
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SECTION  500F 
20"  X  10' 


SECTION  500E 


SECTION  5OQD 
16" 


TOffli^fflTffl-  iimih 


sEcnoH  500c 

lli"-l6" 


SECTIOH  5OOB 

Hi" 


Fig,  2*  Typical  TV  tower  sections  available. 
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2  JC  2  X  ?/l^  X  i3  IS.   AH^n 


3A-  EUat  fIFi  X  9"  Ifi- 


3/i*"  SUtCr  PIPE  BUffi 


nsQxi 


1/2  X  Ja  inch   angle  is  used  as  cross 


Fig.  3-  The  2X2  cross  angfe  is  braced  tp  +he  lower 

+ilfing  section  legs  by  -four  pieces  of  %    inch  pipe. 

in  the  E  tower  section.  The  holes  in  the 
pipe  lire  drilled  prior  to  welding  the  pipe 
to  the  IJI  inch  tubing 

m  X 

bracing  on  the  upper  tilting  section.  Twelve 
19/8  inch  long  pieces  arc  required,  spaced  at 
approximately  equal  intei^als  along  the  5 
foot  length  of  the  tubing.  The  sequence  of 
assembly  of  the  upper  tilting  section  mem- 
bers is  as  follows:  As  a  first  step  tlie  2x2 
angle  upper  framework  is  first  el  am  pod  to 
the  2x2  angle  framework  of  the  lower 
tilting  section  for  alignment  since  these  two 
sections  butt  together  when  the  tower  is  in 
the  erect  position.  The  four  angle  iron  mem- 
bers which  form  the  upper  framework  are 
then  welded  together.  The  three  pieces  of 
%  inch  pipe  are  next  welded  into  the  15S 
inch  tubing  (5  foot  long)  legs  being  careful 
to  end  up  \\ith  three  legs  of  the  same 
length  (5'  -  T  Ig.),  One  W  diameter  plug 
weld  is  used  on  each  leg  to  hold  the  pipe 
in  place  in  the  tubing  and  then  a  weld  bead 
is  run  aroimd  the  ciicumference  of  the  end 
of  the  tubing,  thus  joining  it  to  the  pipe. 
The  three  legs  are  next  bolted  to  the  E 
tower  section  and  clamped  to  the  2x2 
angle  iron  framework.  The  F  tower  section 
should  be  bolted  to  the  lower  tilting  section 
and  tlie  entire  assembly  consisting  of  the 
F  tower  section,  lower  tUting  section,  upper 
tilting  section  and  E  tower  section  blocked 
up  into  ahgnment  for  tower  straightness 
before  welding  the  upper  tilting  section  legs 
to  the  2x2  angle  framework.  A  simple 
and  yet  effective  means  of  checking  straight- 
ness is  to  stretch  a  piece  of  string  from  one 
end  of  the  assembly  to  the  other  on  all 
three  faces  of  tlie  tower  section  setup.  After 
aligning,  butt  tack  weld  the  IVa  diameter 
legs  to  the  2x2  angle  framework.  With 
the  setup  still  in  place,  tack  weld  the  12 
horizontal  braces  in  place  on  the  1^  tubing 
legs.  The  E  and  F  tower  sections  used  for 


alignment  can  now  be  removed  and  tiie 
upper  tilting  section  moved  around  for 
easiest  finish  welding  positions* 

The  boom  used  for  tilHng  the  tower  con- 
sists of  one  A  and  one  B  tower  section 
bolted  together.  The  B  section  of  the  boom 
attaches  to  the  tilting  section  at  two  points. 
The  upper  end  of  the  boom  bolts  to 
t\vo  9"  long  pieces  of  %  inch  pipe  which 
are  shown  in  Fig,  3  welded  to  a  2  x  2  cross 
angle  which  is  in  turn  welded  to  the  tilting 
section  leg  opposite  the  hinged  side  of  the 
tilting  sec  ton.  The  2x2  cross  angle  is 
braced  to  the  lower  tilting  section  legs  by 
four  pieces  of  %.  inch  pipe,  shown  in  Fig,  3. 

The  boom  is  fastened  with  U  bolts  to  the 
2x2  angle  framework  of  the  tilting  section 
as  depicted  in  Fig.  4,  Two  l  la  nips  as  shown 
in  Fig.  4  are  required.  The  IJi  x  1/1  angles 
space  the  boom  out  from  the  tower  so  that 
the  winch  can  be  attached  to  the  lower  part 
of  the  tower  adjacent  to  the  end  of  the  boom. 
In  setting  up  to  weld  the  boom  supports  to 
the  tilting  section  it  is  suggested  that  the 
A  and  B  boom  sections  be  bolted  together 
and  blocked  up  in  place  on  the  tilting  sec- 
tion. The  prefabricated  clamps  of  Fig-  4 
are  set  in  place  and  the  boom  aligned  with 
the  lower  tilting  section  and  F  tower  section 
before  tack  welding  the  boom  supports.  \\^ith 
tack  welding  complete  the  boom  can  be  re- 
moved and  welding  completed  in  the  easiest 
positions. 

The  B  boom  section  as  purchased  is  not 
strong  enough  in  bending  for  use  as  a  booni 
member  and  must  be  reinforced  by  means 
of  a  piece  of  %  inch  black  pipe^  M  x  1  steel 
spacers  and  five  %  diameter  tension  members 
as  shown  in  Fig,  5.  As  shown,  the  5^  pipe 
extends  across  the  A  and  B  section  joint 
and  is  bolted  to  the  A  section  of  the  boom 
by  two  %  inch  bolts.  One  loose  piece  of 
IM   O.D.   X   16  gauge   tubing  completes  the 
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Fig.  4.  The  boom   Is  fastened   with   U   bol+s  to  the 
angle  framework  of  the  tilting  section. 
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3/8"  DIA.  H*R.  STEEL 
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A     ICF/JER  SHIIION 


FIGURE  5 
Fig.  5*  Reinforcing   the  boom  for  greater  strength. 


boom.  This  tube  bolts  between  the  end  of 
the  B  section  and  the  E  tower  section  to 
serve  as  a  tension  member  as  can  be  seen 
in  Fig.  7- 

Two  hinges  are  welded  to  tiie  front  face 
of  the  2x2  angle  frameworks  of  the  upper 
and  lower  tilting  sections.  One  hinge  is 
shown  in  Fig.  6.  A  ^  diameter  bolt  serves 
as  a  hingepin, 

A  Sears  Roebuck  double  rachet  boat  winch 
costing  $5.99  is  adequate  for  tilting  the  tow- 
er. The  winch  is  bolted  to  a  plate  which  is 
fastened  to  the  tower  leg  by  U  bolts.  T^^e 
winch  rope  is  ^  x  30  foot  long  polyethylene, 
lis  diameter  steel  winch  cable  can  be  used 
alternately. 

Erection  of  tower 

Select  a  site  having  clearance  for  the 
tower  and  boom  to  raise  and  lower.  This 
may  be  a  problem,  what  with  telephone 
wires  and  trees.  The  author's  tower  is  set 
next  to  a  ranch  style  house  and  the  tower 
lowers  across  the  roof  so  that  one  stands  on 
the  roof  to  work  on  the  antenna.  The  tower 
should  be  set  in  a  concrete  base  a  minimum 
of  24  X  24  X  36  inches  deep.  Set  up  two  F 
sections  and  the  lower  tilting  section  bolted 
together  and  block  in  place  over  the  base 
hole.  Set  a  plumb  bob  up,  level  the  tower 
and  leave  the  plumb  bob  in  place  while  the 
concrete  is  poured  to  make  sure  the  tower 
stays  plumb.  Let  concrete  cure  for  a  couple 
of  days  and  then  set  the  guy  wires.  Use 
either  2'  x  2'  x  T  deep  concrete  blocks  set 
3'  below  ground  level  for  guy  anchors  or 
6''  screw  t>pe  anchors  such  as  are  available 
from  Sears  Roebuck  &  Co*  Tension  gu^s  to 
equal  pretension  of  about  300  lbs.  Proceed 
A\ith  erection  of  remainder  of  tower  and 
boom  using  either  extension  ladders  or  a 
gin  pole,  A  gin  pole  is  a  simple  pipe  and 


pulley  arrangement  which  can  be  clamped 
to  the  tower  section  already  erected  so  that 
the  next  tower  section  can  be  hoisted  up  to 
the  man  who  is  setting  the  sections.  Use  a 
safet\^  belt  in  standing  direcdy  on  the  tower 
during  erection.  Once  the  upper  tilting  sec- 
tion is  in  place  you  can  alternately  attach 
a  tower  section  and  a  boom  section  while 
tilting  the  tower  back  and  forth.  This 
tilting  procedure  limits  tower  climbing  to 
the  twenty  foot  level,  which  helps  the  safety 
problem- 
Guying 

The  65'  tower  as  described  herein  %vill 
safely  withstand  87  mph  winds  carrying  an 
antenna  load  such  as  a  small  three  element 
Yagi-Uda  or  2  section  Quad  beam  when 
guyed  with  three  ?4-inch  diameter  high 
strength  guy  wires  attached  to  the  tower 
just  below  the  tilting  section  and  anchored 
to  the  ground  22  feet  out  from  the  tower. 
(No  comment  is  oflFered  relative  to  survival 


M/S*  DIIILL 


3/8  %  Ulfh  3c  >l 


DFPSH  TILTIl'G  S8CTI0H 
Z^Zt.  3/16  JUiGLE 


DDX,^  TILTING  SECTION 
E  X  2  3c  3/l6  ANGLE 


Fig*  6.  Hie   hingo   assembly   for  the   tilting   tower. 
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Close-up  of  hinged!  section 

of  the  beams.)  If  a  large  beam  sueh  as  a 
four  section  quad  (9  sq.  ft  wind  load  area) 
is  used,  three  ?i-inch  diameter  high  strength 
guy  wires  attached  50'  above  ground  and 
at  least  25'  away  from  the  base  of  the  tower 
at  ground  level  will  be  adequate  for  87  niph 
winds;  (An  87  mph  wind  imposes  a  30  pound 
per  square  foot  load  on  the  tower  and 
antenna*)  However,  since  the  tower  can  be 
tilted  dowTi  in  a  few  minutes,  it  is  logical 
to  do  so  if  hurricane  velocity  winds  are 
anticipated.  In  a  reasonable  amateur  instal- 
lation where  the  tower  is  tilted  down  during 


severe  wind  storms,  this  tower  carrying  a 
9  square  foot  antenna  wind  load  and  guyed 
with  three  %  inch  diameter  high  strength 
guy  wires  attached  just  below  the  tilting 
section  is  adequate  for  65  mph  winds. 

Welding 

If  you  like  to  build,  it  is  recommended 
that  you  buy  one  of  the  low  cost  arc  ^welding 
units  on  the  market,  learn  to  weld,  and  do 
your  o^vB  set  up  and  welding  on  your  tower. 
This  was  the  author's  method*  With  the  con- 
tact rods  available  today,  anyone  can  learn 
to  nm  a  strong  weld  bead  in  a  few  weeks 
of  spare  time  practice.  The  welding  and 
technique  J  incidentally,  are  invaluable  in 
building  antennae  and  many  otiier  things. 
Reference  2  is  suggested  for  the  beginner 
welder.  Use  7014  welding  rod  for  all  of  the 
tower  welds. 

Another  variety  of  the  tilting  tower,  which 
is  incidentally  stronger  than  the  tower  de- 
scribed, is  to  use  three  F  tower  sections 
below  the  lower  tilting  section  and  one  each 
of  the  A  J  C  and  E  sections  above  the  upper 
tilting  section.  This  has  one  disadvantage, 
nanielVj  the  end  of  the  boom  is  now  15 
feet  above  ground  level  instead  of  5.5  feet 
With  the  boom  elevated,  a  pulley  can  be 
installed  15  feet  above  ground  on  the  tower 
and  tlie  winch  cable  run  from  the  end  of 
the  boom  over  the  pulley  and  straight  down 
the  side  of  the  tower  to  the  winch,  StiD 
another  variation  which  results  in  a  76  foot 
high  tower  is  to  build  the  tower  as  des- 
cribed, except  use  three  F  sections  below  the 
tilting  section  instead  of  the  two  F  sections 
used  by  the  autlior. 

One  last  thought.  If  tliis  all  sounds  like 
too  much  work  and  if  you  will  be  satisfied 
with  a  fixed  tower,  the  Jontz  tower  is  an 
excellent  low  cost  unit,  60  feet  for  $14L00. 

,   .  .  W6DL 


Hef.   1.  JonU  Manufftcturtng  Co, 

1101   East  MrKinley  Aveuue 

MiPhftwakaj   Indiana 
Rpf.    2.  New    Le^son^    in    Arc    Welding     (The    Lmcoln 

EleL^tric  Co.;  Cleveland  17,  Ohio),  Prke:  $1.00 


Th©  completed  tower  in  action 


RENEWAL  CODE 

The  two  numbers  under  your  call  on  the  ad- 
dress label  are  the  expiration  code.  We  have 
tried  to  make  it  simple.  The  first  number  is  the 
month  that  we  send  you  the  last  copy  on  your 
subscription  and  the  second  number  Is  the  year- 
78  would  be  July   E968,  for  example. 
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40  Foot  Non-Conductive 

Sky-Hook 


A  Frame  masts  with  the  necessary  guy 
wires  are  functional,  but  require  lumber, 
hardware,  and  a  bit  of  carpentery  skills.  . 

TV  masts  will  suffice  for  Field  Day  Doub- 
lets, but  ^\^on*t  pack  the  weight  required 
for   the   average  Amateur   antenna.    .    . 

I  enjoy  dreaming  over  pictures  of  60  foot 
tilt-over  metal  towers.  .  .  dream,  that  is. 

Most  "]oe  Average"  types  are  resourceful 
and  Hams  are  no  exception,  have  you  ever 
seen  a  20  foot  piece  of  half  inch  waterpipe 
tied  to  a  treetop  with  a  pulley  on  the  end 
to  raise  an  80  Meter  dipole? 

In  the  November  '65  issue  of  73,  Earl 
Spencer  K4FQU  described  In's  80  foot  tele- 
phone pole  installation.  It  is  interesting  and 
serves  as  a  good  reference  for  this  article. 

Still,  80  foot  poles  don't  grow  on  trees,  so 
to  speak,  but  there  must  be  enough  of  tlie 
litrie  ones  around  to  equip  every  ham  with 
at  least  one. 

My  problem  is  twofold.  First,  my  station 
is  located  in  a  trailer  park  with  not  much 
more  than  room  for  a  trapped  vertical  and 
possibly  a  VHF  beam.  Second,  being  a  fringe 


Paul  E.  Peterson  KlVBQ 

P.O.  Box  741 

Gila  Bend,  Arizona  85337 

TV.  area,  it  is  ahnost  a  necessity  to  keep 
below  20  meters  as  the  cleanest  rig  will 
block  out  the  weak  TV  signals. 

•The  only  advantage  is  that  every  TV  re- 
ceiver must  have  an  external  antenna  and 
mast  or  pole.  It  isn't  too  hard  to  sneak  in 
a  ham-band  antenna  with  a  little  ingenuity. 
To  get  on  with  it,  no  station  is  any  better 
than  it's  antenna  system,  and  the  lower 
bands  get  short-changed  because  of  the  size 
required  for  a  good  half-wave  dipole  or 
quarter-wave  vertical  without  a  lot  of  messy 
guy  wires. 

1  was  fortunate  to  obtain  a  hke-new  utility 
pole  from  a  friend,  with  the  prime  purpose 
of  raising  the  wife's  TV  antenna  higher  for 
better  reception,  I  told  her.  Of  course  I 
may  have  harbored  a  few  thoughts  for  a 
ham  antenna  or  three! 

What  can  a  Ham  do  with  a  nice  big 
hunk   of  free-standing   sky-hook?   Well.    .    . 

First  it  has  to  be  brought  home,  and  to 
say  the  least,  this  is  no  small  obstacle.  In 
fact,  since  it  is  the  first  of  many,  it  is  the 


Fig.  1.  Easy  does  it.  Actually  it  is  simple.  Just  make  sure  the  driver  is  sober! 
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PULLEYS 


Fig.  2.  'Tih'over'*  for  VHF  beams. 
Great  for  the  VHF  beams  of  under 
six  elements^  6  meters  that  is. 


hardest.  When  vou  find  the  answer  to  tlie 
problein,  any  that  follow  wnll  seem  to  be 
easier* 

Having  less  than  2500  men,  women  and 
pets  in  town  means  I  have  to  rely  on 
"unskilled''  labor.  To  recruit  help  I  use  the 
brew  method,  and  rate  all  tasks  by  the  six- 
pack  or  case.  Hollering,  "Pole  Party  at 
Peterson's  house/*  will  bring  enough  backs 
to  get  the  job  done.  If  there  are  high  school 
athletes  mound,  so  much  the  better^  cokes 
and   snacks    are   cheaper. 

Take  a  Pole 

Finding  a  pole  in  Arizona  is  not  difficult 
Farms  ranches  and  small  towns  seem  to  have 
an  abundance  of  them  scattered  around. 
These  can  usually  be  had  for  htUe  or 
nothing,     depending    on    your    tact. 

If  these  means  are  not  available,  try  the 
utility  company,  they  usually  have  poles  that 
have  been  replaced  for  one  reason  or  another 
but  are  still  sound.  You  may  have  to  shell 
out  a  few  pesos  and  sign  a  release,  but 
it  should  be  nominal.  New  poles  of  30  or 
40  feet  in  length  usually  run  about  a  dollar 
a  foot,  and  a  used  one  Nvill  run  in  the 
neighborhood  of  ten  to  t\\ent>^  doUars,  if 
you  can*t  get  it  for  your  good  looks. 

Add  One   Hole 

Prepare  the  *pole  hole"  before  bringing 
the  pole  home-  Storage  creates  a  problem- 

For  depth,  I  was  told  that  one  fifth  of 
the  pole  should  go  in  the  ground,  but  that 
is  for  utilitv  service,  all  those  wires  have 
a  lot  of  wind  drag.  If  the  soil  is  sandy  it 
should  be  no  less  than  seven  feet  deep. 


The  soil  here  is  dry,  but  hard  as  rock, 
I  buried  m)^  pole  six  feetj  and  with  proper 
tamping,   it  turned   out   like   it  grew   there. 

The  diameter  needs  only  to  be  about  12 
inches  larger  than  the  pole's  diameter  for 
this  method,  versus  several  feet  larger  when 
using  a  boom  truck. 

Slant  tl:ie  hole  on  the  side  you  intend  to 
erect  the  pole  from,  as  in  Fig.  1.  With  the 
hole  slanted,  there  will  be  more  of  tlie  butt 
in  the  ground,  sooner.  Also,  less  dirt  wiU 
get  peeled  off  the  near-side  of  the  lip,  and 
there  will  be  less  jerking  as  you  near  the 
upright  position. 

Brmg  Together 

Since  the  pole  was  mine  for  the  taking, 
I  had  to  devise  a  plan  to  get  it  home.  All 
of  three  miles  and  across  a  U.S.  highway. 

A  trailer  used  for  hauling  a  jeep  to  the 
back  country  was  the  answer.  The  trailer 
was  towed  to  the  pole,  facing  the  top  end 
and  about  in  the  middle. 

Three  of  us  lifted  the  Hght  end  over  our 
heads  while  the  fourth  man  wheeled  the 
trailer  under  the  butt  end  as  far  as  it  would 
go.  When  we  lowered  it  down  the  pole  was 
balanced  just  right  for  towing.  We  secured 
the  pole  to  the  trailer  hitch  and  the  rear 
cross  member  with  %  inch  nylon  rope. 

To  fasten  the  cludge  to  the  vehicle,  a  ball 
socket  should  be  attached  to  the  light  end 
with   bolts    or  large   lag   screws. 

We  took  a  heavy  chain,  and  with  a  clove 
liiteh  around  the  pole  and  a  loop  aiound 
the  ball,  were  about  ready  to  go.  To  further 
secure  the  chain,  we  put  %  inch  bolts 
through  the  links  to  hold  the  chain  securely. 

It   didn't   shp,   but   this   method  isn't   ad- 
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vised,  Mr.  Law  becomes  unhappy  with  such 
practices. 

Don't  forget  to  hang  a  red  flag  (or  shirt) 
on  the  rear  of  your  semi -pole,  and,  if  pos- 
sible, have  someone  follow  with  four-way 
flashers. 

This  operation  cost  the  better  part  of  a 
half  case  of  Rocky  Mountain  Water,  con- 
sumed back  in  the  safety  of  the  yard. 


0MKI-DffiECTK)l4AL  WHJP 
PPR  MONITOR  ftCVR 


£M  BEAMS  STACtCQ) 
ON  OFFSET  PIPE 


FUX>OLIGHT 


Fig.  3.   Why  not? 


GarnTsh  With  Steps 

Now,  before  you  try  to  get  that  son-of- 
a-gun  airborne,  consider  "stepping"  it  now- 
(Steps?)  You  are  gonna  hafta  climb  it,  like 
it  or  not,) 

We  drilled  %  inch  holes  for  the  steps,  but, 
again  not  thinking  too  far  ahead,  listened 
to  experts.  It  may  take  an  extra  fifteen 
minutes  to  set  a  pole  with  the  steps  installed, 
but  it  is  much  easier  than  a  two  hour  stint 
later. 

The  holes  are  drilled  three  feet  apart  on 
a  side  and  staggered  from  side  to  side  to 
form  18  inch  steps. 


A  sledge  hammer  is  used  to  drive  the 
steps  in  almost  to  the  marking  ring  located 
about  three  inches  from  the  tin  eaded  tip. 
Then  the  step  is  screwed  in  a  couple  of 
times  to  seat  it» 

Oh,  one  small  detail,  scrounge  up  around 
fifteen  steps  or  reasonable  facsimile  unless 
you  are  adept  with   climbing  hooks. 

On  good  advice,  I  borrowed  another 
friend's  belt  and  hooks  and  such  a  hair- 
raising  ordeal  I  never  had!  It  was  the  first, 
and  I  hope  the  last  time  for  that  scene. 
Unless  you  have  used  hooks  before  ,  .  forget 
it  .  .  J 

Double  stc^pping  approximately  five,  and 
again  at  six  and  a  half  feet  from  the  top 
makes  working  up  there  much  simpler  and 
safer.  If  your  feet  aren't  on  the  same  level 
you   wiU  get   darn   tired   fast. 

Climbing  with  steps  is  tolerable,  but  a 
belt  of  some  sort  is  still  necessary  to  free 
your  hands  Siifely. 


Combine  Ingredients 

Now  to  put  your  pride  and  joy  up  where 
the  neighbors  can  admire  it,  in  all  it*s 
splintery  splendor. 

We  placed  the  butt  over  the  hole,  with 
the  pickup  at  die  other  end.  A  couple  of 
1x3  inch  slats  were  placed  against  the 
back  of  the  hole,  to  keep  the  pole  from 
hanging  up  and  gouging  dirt  into  the  hole. 

While  two  of  us  held  the  pole  up,  the 
third  man  backed  the  truck  under  far 
enough  for  us  to  place  the  pole  on  a  sturdy 
pipe  or  ladder  rack  installed  on  the  back  of 
the  pickup.  From  then  on  it  was  smooth 
sailing.  With  one  man  at  the  butt,  and  one 
in  the  back  of  the  truck,  the  third  man 
moved  the  truck  back  VERY  slowly,  a  few 
inches  at  a  time, 

TTie  man  in  back  kept  the  pole  from  mov- 
ing sideways,  while  the  man  at  tlie  butt 
kept  it  feeding  properly  by  kicking  it  down, 
as  it  had  a  tendency  to  bind  on  the  slats, 

A  roller  of  some  sort  on  the  rack  would 
be  desirable,  and  would  make  the  opera- 
tion a  lot  smoother,  but  isn*t  necessary. 

After  the  pole  is  elevated  to  45  degrees, 
it  starts  to  get  top  lieavy  and  much  care 
need  be  taken*  A  loose  loop  of  line  was 
tied  to  the  rack,  around  the  pole,  and  again 
tied  to  the  rack.  This  allowed  the  pole  to 
move  upward  on  the  rack,  but  would  have 
snubbed  it  if  it  had  tried  to  go  to  the  side. 
Remember,  SLOW  .  .  .  Keep  it  centered  at 
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oounterbalaw:e 


'ATfON  TOTOR  (SYNCm>> 


AZlfctUTH  ROrOU  (SYNCUD} 


45"  0' 


THRUST  B£AR|M^  ON 
POLE  TOP 


MOtJNTr^  BRACiS 
fTHREE  OR  FOUR) 


Fig.  4i  Maonbounc€j  anyone?  Eliminate  the  coun- 
terbalance by  making  the  array  larger  and  putting 
the    elevation   rotor   in   the   center! 

aU  times*  If  that  beast  gets  away,  some- 
thing is  going  to  get  bent  ,  •  .  and  bad! 

Keep  the  ti'uck  against  the  pole  when 
it  is  vertical,  and  cinch  up  the  snubbing 
line.  Two  men  can  hold  the  pole  vertical 
while  the  third  shovels  in  dirt.  Pack  it  solid 
now  and  no  loosening  will  occur. 

One  shoveling  aiid  tliree  tamping  is  the 
rule.  Tamping  cannot  be  overdone!  Witli 
a  foot  or  so  of  loose  earth  around  the  pole, 
use  a  tamping  bar  or  pipe  until  your  aiTns 
ache.  Add  more  dirt  and  repeat.  Doe^n^t 
that  brew  taste  good? 

The  tab  for  this  part  of  the  pole  party 
came  to  one  case,  most  of  it  lying  on  our 
backs   and    admiring   our  handy-work. 

To  thwart  would-be  Tarzans,  there 
shouldn*t  be  any  steps  below  7  or  8  feet. 
There  are  removable  steps  that  hang  on  lag 
bolts  screwed  almost  flush,  but  if  they  aren't 
available,  you  can  use  regular  steps  and 
remove  them  when  not  in  use. 

To  enhance  the  appearance  of  your  new 
marvel,  try  painting  the  first  6  or  7  feet 
white,  and,  if  you  have  a  feud  going  with 
the  lid  next  door,  continue  on  up  with  red 
and  white,  alternately. 

Atfaching  Antenna   Masts 

Now  that  the  pole  is  up  it  is  useless  with- 
out a  few  antennas  hanging  from  it.  I  won*t 


elaborate  on  methods  of  mounting  antennas 
of  this  type  of  pole.  The  variables  of  loca- 
tion, band  requirements,  and  the  individual 
Amateurs  tastes  are  many  and  would  re^ 
quire  many  pages  of  print.  There  have  been 
jiumerous  articles  for  specific  installations 
so  I  will  briefly  cover  a  few  which  have 
struck  my  fancy  and  may  stimulate  yom* 
imaginations. 

By  looking  at  K4FQU's  article  in  the  No- 
vember issue  of  73^  and  another  in  the 
ARRL  Antenna  Book  dealing  with  a  60  foot 
tilt-over  made  of  will  casing,  you  should  be 
able  to  come  up  with  a  few  ideas  for  mount- 
ing the  larger  10  thru  20  meter  beams,  VHF 
coUinear  arrays  and  such. 

For  VHF  beamSj  Fig,  2  will  be  more  than 
adequate.  This  installation  works  well  for 
the  larger  TV  Yagis  around  town  and  we 
get  some  fairly  powerful  dust  storms. 

AU  that  is  needed  is  a  6  foot  piece  of 
heavy  angle  iron^  a  pair  of  large  pulleys, 
bam  door  hinge,  a  10  to  20  foot  piece  of 
2  to  2<5  inch  water  pipe  or  equivalent,  and 
some  large  lag  bolts. 

If  need  be,  K4FQU's  latch  airangement 
can  be  incorporated,  or  the  angle  iron  can 
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Painting  the  bottom  part  to  match  the  background 
helps  to  make  the  pole  disappear? 
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IMPORTANT    ANNOUNCEMENT 

ALL  VANGUARD  CONVERTERS  NOW  USE 

RCA  DUAL  GATE  MOSFETS 
FOR  BOTH  THE  RF  AND  MIXER  STAGES 


prices  start  at  $26.95 

The  performance  and  features  of  our  new  converters  are  so  spectacular  that  they  can 
only  be  fully  described  in  our  new  illustrated  catalog  which  Is  available  FREE.  Send 
for  it  today  and  see  our  entire  line  of  converters,  pre-amps  and  other  comnnunicatlons 
equipment. 

VANGUARD  now  makes  the  best  converters.  Buy  one  and  be  convinced. 


VANGUARD  LABS 


196-23  Jamaica  Ave.     Dept.  H 
Hollts,   N.Y.   11423 


be  bent  as  shown,  and  a  **T'  attached  to 
cradle  the  mast  when  it  is  upright. 

The  hinge  should  be  located  down  from 
the  top  of  the  pole  a  distance  equal  to  at 
least  one  third  the  length  of  the  pipe  and 
antenna  support. 

The  cable  should  be  attached  to  the  pipe 
at  the  point  that  is  directly  opposite  the 
upper  pulley  when  the  mast  is  upright. 

The  hinge  is  welded  to  the  pipe  and 
attached  to  the  pole  with  large  lag  bolts, 
widi  the  hinge  being  closed  when  the  mast 
is  up* 

With  this  arrangement  antenna  adjust- 
ments or  experiments  will  be  simplified. 

For  a  full  quarter-wave  80  meter  verti- 
cal I  have  only  a  start  at  the  pxesent,  an 
old  trapped  vertical  with  the  traps  removed. 
The  top  of  the  vertical  is  63  feet  above 
the  ground.  I  plan  to  bring  heavy  copper 
wire  down  from  it's  base,  (bypassing  the 
insulator)    to   one  foot  off  the  ground. 


PLEASE  INCLUDE  YOUR  ZIP  CODE 
WHEN  YOU  WRITE  73. 


With  proper  radials  it  should  load  easily. 
Tuning  will  be  with  an  SWR  meter  and 
a  sliding  tap, 

I  will  cover  the  lower  8  feet  with  a  piece 
of  wood  or  fiberglass  molding  to  prevent 
the  possibility  of  someone  getting  an  rf  bmn. 
(Leaving  the  base  of  the  molding  open  for 
drainage.) 

With  a  2  X  4  and  2  x  2*s  laid  across  the 
top  of  the  pole  it  would  be  possible  to  con- 
struct a  'Xaz>^  H"  from  a  pair  of  40  meter 
inverted  '*V"s  suspended  from  the  ends. 

The  possibilities  are  endless^  take  a  look 
at  Fig-  3.  If  that  doesn't  start  you  looking 
for  a  pole  for  your  backyard,  I  wish  you 
luck  on  your  cross- town  DX.  Hi! 

I  got  a  bit  carried  away  with  Fig*  4, 
but  the  moonbounce  boys  can  have  a  ball 
with  this  idea.  With  all  the  expensive  re- 
ceivers and  arrays  needed,  the  added  cost 
of  a  tower  has  squelched  a  few  would-be 
moonbouncers*  ^ 

I  hope  to  see  a  few  new  poles  around 
with  all  types  of  goodies  sprouting  from 
their  tops*  If  I  can  be  of  more  help,  I  will 
answer  any  questions  if  at  all  possible.  Tm 
in  the  book,  .  .  ,  K7VBQ 
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Burn  Prevention 


This    soldering    iron/pfs+ol    sfand    has    been    used    af 
VE36UE  for  several    months  without   any   burns] 


How  often  has  that  soldering  iron  of  yours 
burned  you?  Getting  tired  of  cursing  the 
blasted  thing?  I  solved  the  problem  by  build- 
ing a  small  "cage"  type  stand  so  that  even 
if  I  did  accidentally  touch  the  stand  I  t^uld 
not  get  burned. 

As  shown  in  the  photograph,  my  stand 
holds  two  irons.  The  base  is  a  piece  of  scrap 
pine-  The  stand  for  the  pistol  is  made  from 
an  old  loudspeaker  back  that  used  to  hold 
the  coil  and  magnet  together.  The  spring 
can  be  replaced  by  a  piece  of  pipe  with 
plenty  of  holes  drilled  into  it.  The  small 
iron  has  a  homebrew  bracket  as  shown  in 
the  photo. 

In  case  you  are  worrying  that  the  weight 
of  the  pistol  will  topple  the  stand,  don't  I  The 
pistol  is  of  German  manufacture  and  weighs 
less  than  most  irons.  If  you  do  use  a  trans- 
former t\^e  soldering  gun  with  this  standi 
the  base  will  either  have  to  be  made  larger 
or  else  bolted  to  your  workbench, 

D*  E.  Hausman  VE3BUE 


73  BINDERS 


Are  your  magaimes  falling  down  all  the  time? 
Our  bright  red  binders  will  hold  them  on  the 
bookshelf.  Stamped  in  gold*  Specify  year.  Only 
$3    each,   but  going    up    before    long.   Order, 

73   PETERBOROUGH   NH   03458 
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CRABTREE'S 
ELECTRONICS 

*  The  Hams  Heaven" 

presents 


1 


WRITE  OR  CALL  FOR  QUOTES 
OR  TRADE-IN  ALLOWANCES 


WA5  BSR/m 
Phone  214 — 748-5361 


Multi-band 

vertical  antenna 


CRABTREE'S  ELECTRONICS 

2608  Ross  Ave..  Dallas.  Texas  75201 

Please  ship  me  the  following: 

n  Galaxy  R-530 $695.00 

D  Hy-Tower  Model  18HT. .  . .  $149.50 

Shipped  pre-paid  anywhere  in  '■48" 

D  Check  or  Money  Order  attached 

Name 


i 
I 


Address 

City 

State 


Call 
Zip. 


■ 

I  American  Express- Bankamericard  -  Diners  Club 
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AMATEUR  ELECTRONIC  SUPPLY 


RECONDITIONED 


EQUIPMENT 


^10  Day  Free  Trial  (Lose  only  Shipping  Charges}     "^30  Day  Guarantee    ^  Full  Credit  Withifi  S  Months  on  Higher  Priced 
New  Equipment    ^  Pay  as  Little  as  $5.00  Down  -  take  up  to  3  Years  to  Pay  tfie  Balance  ^  Order  Direct  from  this  Ad  ! 


AM  ECO 

CN-SO  hm  conv.  $  29 

PV~220  Preamp  9 

PS- 1  AC  supply  8 

TX-m  Xmu  49 

TX^3  VHF  Xm&  109 

621  VFO  39 

AZTEC 

8?6  DC  suppl)^  $  39 
g  jA  n 

SI 00  Xmtr  S  39 

SI  SB  SS6  Adapter  109 

CEHTRAL  ELECT, 
QT-I   Anti-irip       S    6 
600L  Linear  199 

MhVl  Anaty^er  59 

RM  adaptor  9 

CLEGG/ 

SQUIRES' SANDEHS 
22' er  2m  Xcw  5169 
99*ef  6m  Xcw  69 

Tlior  6  (RF  ©nly)  69 
^17  AC  sup./mf3d.  75 
418  DC  sup. /mod.  75 
Zeus  VHF  Xmtr  375 
Interceptor  B  Rec.  M9 
All  bander  HF  tuner  75 
VeniiS  Xmtr  2iS 

6t4B  6m  Conv.         75 

COLLINS 

3 1  OB- 1   Exciter  S  49 

75A-2  Receiver  219 

75A-3  Receiver  269 

75A-4  (^3t90>  425 
Speaker  (A  LA2.A1)    9 

7SS-3C  Receiver  499 

51 J^  Receiver  995 

32V- 1   Xmti  99 

32V-3  Xmu  I7S 

3DL-I   Linear  375 

KWM-2  Xevf  750 

KWM-2A  Xcvr  895 

3I2&-5  Console  249 


BSIMHoLHt  75 

5I6F-2  AC  supply  MS 

5I6E-2  DC  supply  75 

MP- 1   DC  supply  119 

DL-l  Dummy  load  35 
353C*3I  plug-m  ad.  10 

302C-I   wattmeter  39 

R.  L    DRAKE 

2B  Receiver  SI 39 

2BQ  Combo  29 

2C  Receiver  175 

2CQ  Cts^nbo  34 

R-4A  Receiver  299 

T-4X  Xmtr  299 

EiCO 

722  VFO  S  34 

723  Xmtr  29 
730  Modulator  34 
753  SSB  Xcvr  139 

ELECTROPHYSICS 
Autronic  Keyet       S  59 

ELMAC 

AF-68  Xmtr  S  49 

PMR-7  Receivef  39 

PMR^a  Receiver  79 

GLOBEGALAXY/WRL 
Cli^p3Q0  Xmtr  3125 
SB- (75  SSB  Xmtr  59 
Galaxy  300  Xcvr  139 
PSA^300C  AC  sup.  40 
G-3a0  DC  stippiy  49 
VOX  (Galaxy  300)  12 
Galaxy  V  Xcvr  269 
AC-35  AC  supply  65 
DC'35  DC  supply  75 
CAL-35  Calibrator  12 
SC-35  Speaker  12 

2000  Lmear/sup  275 
UM't  Modulator  29 
Rejector  AC  suppfy    4 

GONSET 

Ccjmrti  fc  6rrt  S  69 


Comm  111  6ni 
Comm  IV  6fn 
6m  Linear  II 
6m  Linear  111 


99 

139 

69 

99 


G-50  Transceiver  175 

900A  2m  Xcvr  199 

9I0A  6m  Xcw  169 

3-way  Supply  19 

Thin-Pak  19 

G-76  Tfansceiver  99 

G-77  Transmitter  45 

G-77A  Transmitter  S9 

GSB-IOO  Xmtr  t69 

GSS-IOI   Linear  169 

6n  I2v  converter  19 

HALLICRAFTERS 
S-53  Receiver  S  39 
SX-IOI  Mit  III  Rec  149 
S-107  Receivef  59 
SX-dO  Receiver  99 
SX'III  Receiver  139 
SX-llS  Receiver  325 
R'4e  Speaker  9 

R-48A  Speaker  12 

R-50  Spealcer  12 

HT-30  Transmitter  1 19 
HT-32  Transmitter  225 
HT-32A  Xmti  249 

HT-33B  Lme^  375 
HT-37  Xmtf  125 

HT-40  Transmintr  49 
HT-41   Linear  175 

HT-44  Xmtr  22S 

PS  150-120  AC  sup  75 
PS-I50-12  DC  sup  39 
MR-rSO  Rack  15 

P-500AC  supply  75 
P-500DC  supply  69 
SR-46  ^m  Xcvr  99 

HA-26  2^m  VFO      34 

HAMMARtUND 
HQ-IIOC  Rec        SI 29 
HCM70  Receiver     169 
HQ-I7QAC  Rec        249 
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To:     AMATEUR  ELECTRONIC  SUPPLY 
4828  West  Fond  du  Lac  Avenue 
Milwaukee,  Wisconsin   53216      C 

Ship  me  the  following  Reconctitioned  Equipment: 


I 


FIRST 
CHOICE 


SECOND 

CHOICE 

(!F   ANY! 

THIRD 

CHOICE 

(IF   ANY) 

I  enclose  $. 


I  will  pay  balance  (if  any) 


□  cod    □  1  yeaf    □  2 years    Q  3  years 


Name 


Address 


City 


State 


Zip 


n   Send  Late^  Ham  Catalog* 


HQ-i80AX  Rec  37S 
SP-600  Receiver      175 

HEATHKIT 

MR- 1   Receiver      S  49 

RX-I   Receiver  149 

S8-300  Receiver  22S 

Sfl-301   Receiver  249 

MT-I   Transmitter  29 

DX'6Q  Transmitter  59 

DX-IOOB  Xmcr  99 

TX-t  Transmitter  I  IS 
S&IO  SSB  Adaptor   79 

HX-IO  Xmtr  225 

HA- 10  Linear  ITS 

HW-12  75m  Xcvr  89 

HW'32  20m  Xcvr  89 

HW-32A  20m  Xcvr  99 

Sa-400  Xmtr  275 

HP-24  AC  suppty  49 

SB-600  Speaker  12 

HG-IO  VFO  29 

HW-l0  6mXcvr  149 

HP- 23  AC  supply  39 

MP- 1   DC  supply  24 

UT-I   AC  supply  19 

HEWLETT  PACKARD 

200CO  Audio  0scSI25 
608D  VHF  Gen.  899 
TS^SIOA-U  Gen.      699 

HICK  OCX 

S39C  Tube  wsier  S299 

HUNTER 

lOOOA  Lin./Sup.   SI  75 

JACKSON 

64a  Tube  tester    S  7S 


JOKNSQII 

122  VFO 
Ranger  1 

500  Xmtr 


;  19 

89 
275 


KW  amp/desk  (store 

pick-up  only)  495 

Audio  Amplifier  25 

Invader  200  275 

6N2  VHF  Ximr  69 

Mob.  Xmtr  ias'is)  15 

TR  Switch  14 

KNIGHT 

R-55A  Receiver    $  44 

TR-106  6m  Xcvr      109 

LAFAYETTE 

HE^S  Xcvr  S  59 

HE-45A  Xcw  69 

HE-45B  Xcvr  75 

LAKESHORE 

Phasemaster  II  $  89 

Bandhopper  VFO  59 

P-400GG  Linear  99 

LINEAR  SYSTEMS 
250^12  DC  supply  S  49 
350- 1 2  DC  supply     69 
500-12  DC  supply     95 

LINCOLN 

6m  Trar^sceJver      S  39 

MARS 

LE-2  Phone  pgtcfi  Si 9 

MIDLAND 

RF  Mon.  Scope      %  49 

MOSLEY 

CM- 1    Receiver      $  99 

NATIONAL 

NC-109  Receiver  S  79 
NC-I2S  Receiver  79 
NC-IS5  Receiver  99 
NC-270  Receiver  119 
HRO-50  Receiver  149 
XCU-27  Calibrator    15 


NCX-3  Xcvr  189 

NCXA  AC  supply      75 

AC- 200  AC  supply    59 

p  V  u 

PS-IOOOB  DC  sup  S  59 

POLYTROHICS 

PC-6  em  Xcvr       SI 49 

R  M  F 

DB*23  Preselect  S  29 
6900  Receiver  175 
4302  Speaker  9 

SBE 

SB2-XC  Calib.  S  12 

SB1  LA  Linear  149 

SB-34  Xcvr  289 

SWAN 

SW'II7  AC  Slip  S  75 

SW*i2  DC  supply  7S 

350  Xcvr  (early)  269 

350  Xcvf  (late)  299 

400  Xcvr  249 

406  VFO  49 

420  VFO  75 

1 173  AC  suppty  65 

412  DC  supply  75 

405X  MARS  Osc.  39 

22  VFO  Adaptor  1 5 

Mark  II  Lin/Sup  475 

uric  A 

6SD  Xcvr/VFO  £  99 
650A  Xcvr/VFO      119 

WATERS 

3001  Hybrid  Cplr.S  39 
331  Grtd  Dipper        89 

WHIPPAHY  LABS 
-Lil  Liilu"  Xmtr    S  B9 
"Ltl  Lulu"  Rec         89 


We'll  buy  your  ham  g 

for  spot  cosh*  Tell  us 

what  you  have  to  sell 

and  we'll  rush  our  offer. 


jammsm 


■ 


T1i«  ttems  fiiced  below  «re  brand-new  and  carry  [he  full  Rianufaciuren  New 
E()ui|>-rneii:i  W^ranty  Same  iiems  h»ve  been  on  dis^t^.  buc  mos.z  a,'«  Factory 
Seai^  Due  to  limited  quantitkc$.  of  the  fialiowirif  Cto^e  Out  itesis,  ie4ms  ar« 
CASH  m  FULL  ift^fTH  ORDER  -  NO  TRADE!  ND  ^  New  Display 


AH  ECO  R«e. 

TX-86  XmiT  ku.  6v  fit.  S  S? 

rxSh  XmtTkJt,  IZvfiL  89 

AC- 1    Transmitter  19 

E,T.  CLEGG  CONVERTERS  Rug. 


71BB  2m,   IBS  29Mc(f 
£HB  6m,    M.CM4,5Mcif 

n.  L.  DRAKE 

OC^I  DC  5*i(ipiy 
SC-6    &m  Canve^rter 
T-4X  Trail smiitcif 

EICO 

720  Transmiuer  *  wired 
730  Modulator  -  wked 
730  M^idulamr  -  kit 
E-5  Enclosuft  for  730 
7  S3  Trwisceiver  -  wtred 
753  Tfjpisceivef  -  kil 
751   AC  Supper  ^  wir^ 
751    AC  Supply  -  kit 
751  DC  Supply  '  wired 

GALAKY 

Galaxy  V  Mk  II  Xcvr 
DC-J5  DC  Suppiy 
PSA. 300  AC  Supply 


ns 

fltg- 

St49 

65 

39? 

Re£- 

tl29 

S9 

59 

4 

299 

149 

J09 

59 

109 

Re£- 

S420 

99 

119 


NOIM 

S  5^ 

59 

M 

MOW 

S  98 

S3 

HOW 

%  &9 

54 

325 

NOW 

i  99 

69 

49 

1 

239 

n4 

89 
54 
89 

NOW 

$!36 
79 
49 


NP 
NO 


HY^CAJN  Res.   NOW 
2^0P  BO-40in  Dtpolc 

2T0  Traps -eOft  ■♦an  12 

103B  3  cL  fOm  Be»n  12 

III     II  eL  mm  6ean  ? 

I2RMK   Roof  Mount  Ktt  6 

TH-60X  Tn-Bander  149     119 
TH'2  Mk  II   2  c(.  Tri-B^nder      74       58 


LINEAR  SYSTEMS 
Adcc^m  250-6  DC  Supply 
Adcom  3S£H  DC  Suphply 

MOSLEY 

V~5    aO-IOm  Vertical 
V-4-a  40&BOFn  Venical 
S-402    1  el-  40m  Beam 
A-203C  3  d.  20in  Bewi 

NATION  AL 

2D0  Transceiver 
AC'IDO  AC  Supply 
NCXA  AC  Supply 

KEW-TBQNICS 

CD- 40    40rn  Cliff  Dweller 

REGENCY 

MR^330   30-50McMonitofadJoiS4 

5mjmES-SANDER$ 
66' ef  6rti  Transceiver 
417  AC  UJPpty 
49 B   DC  supply 
Allbander   Tuner 
16"  Video  Monitor 

TELREX 

20M^3I78  3  el.  20m  Befflti 

40m  tnvefied  V  kii/batun 


Rec- 

125 

R«g 

SI  43 
t03 
143 
r29 

1359 

75 

MO 

Reg. 


R*t 

$249 
139 
159 
129 
299 

Rt£, 


GAVIN 

?^vef4ck 


II  &m:  f  1 1  |er 


nil- 

\  34 


NOW 
S  50 

65 

NOW 

S  89 

59 

72 

79 

HOW 
S2B9 

61 
90 

NOW 
S  50 

NOW 

S  68 

NOW 

sr75 

69 
79 

64 

149 

NOW 

$  9S 

IS 

NOW 
S  2S 


JULY  1968 


William   R.   Hirt   WIGBJ 
1019  S.E.  Roberts  Ave. 
Roseburg,    Oregon 


The  Beam  Pole 


The  beam  pole  has  a  number  of  features 
not  possible  witli  otlier  means  of  supporting 
a  beam  antenna*  A  beam  can  be  lowered 
in  a  horizontal  position  to  within  7  feet  of 
the  ground  if  a  wind  storm  threatens  or  if 
work  on  the  beam  or  rotor  is  necessary. 
Since  it  can  be  run  up  and  down  the  pole 
in  minutes,  the  beam  can  be  moved  to  any 
desired  height  for  testing. 

The  pole  should  be  set  so  that  the  beam 
is  clear  of  obstructions.  Dig  a  hole  4^  feet 
deep  and  large  enough  to  receive  the  pole; 
place  the  butt  at  the  edge  ol  the  hole  and 
with  the  pole  along  the  ground.  It  can  be 
of  any  length  but  should  have  a  5  to  6- 
inch  cross  section  at  the  top,  A  suitable  pole 
can  usually  be  purchased  from  your  tele- 
phone or  electric  company  for  about  $60, 

Snap  a  chalk  line  the  full  length  of  the 
pole  so  it  can  be  used  as  a  reference  mark. 
Trim  the  top  of  the  pole  so  that  a  sheave 
housing  can  be  fastened  with  lag  screws. 
About  1  foot  from  the  top^  make  two  saw 
cuts  2V^  inches  apart,  IV4  inches  deep,  across 
the  chalk  line.  Chisel  out  the  wood  between 
the  saw  cuts  and  smooth  it  out.  Place  one 
of  the  angle  irons  in  the  slot  and  bolt  it 
through  the  pole  with  a  %  inch  bolt.  Do 
the  same  with  the  other  angle  iron  about 
2  or  3  feet  above  ground  level  at  the  butt 
end  of  the  pole.  Be  sure  that  both  top  and 
bottom  angles  are  in  Hne. 

Cut  two  pieces  of  %  inch  galvanized  guy 
ware  about  2  feet  longer  than  the  distance 
between  the  top  and  bottom  brackets.  Insert 
one  end  of  each  cable  through  the  %  inch 
outer  edge  holes  in  the  top  bracket  and 
bend  the  ends  back  about  2  inches  and 
fasten  them  securely  with  %  inch  cable  clips. 
These  cUps  should  act  as  cable  stops  on  the 
top  side  of  the  bracket;  until  the  pole  is 
erected  the  lower  ends  of  these  cables  can 
hang  free. 

Run  the  ^c,  inch  aircraft  cable  through 
the  sheave  and  fasten  the  ends  near  the 
lower   bracket   temporarily   with    staples. 

If  the  pole  is  to  be  set  in  the  hole,  the 
ground  portion  should  be  painted  with  some 
preservative,  and  the  pole  should  also  be 
painted.    Setting    the    pole   is    a    job    for    a 


telephone  or  electric  company  crew.  They 
will  usually  do  the  job  quickly  for  a  reason- 
able price. 

A  hinge  base  for  a  pole,  similar  to  those 
used  on  some  flag  poles  can  also  be  used. 
(See  diagram  for  details).  With  a  tilt-over 
installation,  the  pole  can  be  raised  with  a 
car  or  truck,  using  a  cable  and  a  gin  pole 
or  crotch  made  out  of  two  pieces  of  2"  x  8" 
X  14'  long. 

When  the  pole  is  set,  you  can  tie  the 
sliding  frame  to  the  pole  several  feet  above 
the  lower  angle  bracket.  The  two  %  inch 
guide  cables  can  now  be  threaded  through 
the  upper  and  lower  guides  on  the  sUding 
frame.  Place  the  ^^  x  8  inch  eye  bolts  in  the 
%  inch  holes  at  the  ends  of  the  lower  angle 
bracket.  Pass  the  cables  through  the  eyes. 
Pull  the  cables  as  snug  as  possible  by  hand. 
Bend  the  ends  up  in  a  tight,  close  loop  and 
secure  with  %  inch  cable  cUps,  Cut  off  the 
surplus  ends  of  the  cable.  By  using  an  iron 
bar  or  wrench  to  hold  the  eye  bolts  from 
turning,  tighten  the  nuts  on  the  eye  bolts 
until  the  cables  are  tight;  alternate  the 
tightening  between  the  eye  bolts  to  keep 
the  top  and  bottom  angle  brackets  parallel. 

Select  the  desired  height  from  the  ground 
and  bolt  the  boat  winch  on  the  back  side 
of  the  pole.  Loosen  the  staple  holding  the 
back  half  of  the  %e  inch  pull  cable  and 
fasten  the  end  securely  to  the  cable  drum. 
Now  loosen  the  staple  holding  the  front  half 
of  the  cable,  pass  it  through  between  the 
guide  arms  of  the  sliding  frame  and  fasten 
it  to  an  eye  tliat  has  been  welded  to  the 
low  end  of  the  mast.  Use  one  or  two  %g  inch 
cable  clips.  Wind  the  cable  on  the  winch 
and  raise  the  slide  frame  about  a  foot. 

You  are  now  ready  to  mount  the  rotor 
and  beam  on  tlie  1^4  inch  mast  part  of  the 
sliding  frame.  Connect  the  feed  line  and 
set  the  beam  so  that  it  is  parallel  with  the 
top  bracket.  This  is  necessary  so  that  the 
beam  can  pass  the  top  bracket.  The  beam 
will  extend  above  the  top  of  the  pole  by 
about  six  feet  when  it's  pulled  up  so  that 
the  top  of  the  guildes  will  hit  the  lower  side 
of  the  top  bracket.  Give  an  extra  ptdl  with 
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SWAN  Stock  =  Fast  Delivery 


RAY  SEZ:  "Why  so  much  new  SWAN  in  stock?"  Simple!  SWAN  makes  GREAT 
tfansceivers  and  AMATEUR  ELECTRONIC  SUPPLY  is  a  GOOD  place  to  do  business 
with.  The  demand  created  by  the  SWAN  and  AES  Combination  requires  a  huge 
inventory  of  Factofy-Fresh  equipment  to  insure  prompt  delivery. 


TOP  TRADES  for  your  good  clean 
equipment 

STAY-ON-THE-AIR  PLAN -Enables 
you  to  keep  your  trade-ins  until  your 
new  gear  arrives  — Lose  no  operating 

time! 

36  MONTH  TIME-PAYMENT  PLAN 
offers    free     IOS*day    pay-off    option 

PERSONAL  SERVICE  from  fdlow 
hams   who  understand  your  problems 

SAME  DAY  SERVICE  on  most  Orders 
and  Inquiries  from  our  Centrally 
Located  Modern  Facilities 

Top  Notch  Service  Departjiient 


LOOK  at  your  low  Monthly  Payment 

AFTER  JUST  *5°?  DOWN 


SWAN  350C  80-IOm  Transceiver {1 4.98) $420.00 

SWAN  500C  80-IOm  -  Deluxe (18.59)  520.00 

SWAN  250    6m  Transceiver...... ,.,   (11.55)  325.00 

Mark  II  80-IOm  Linear-  w/tubes  ...   (14,08)  395.00 

Mark6B  6m  Linear  -  w/tubes (14.08)  395.00 

Power  Supply  for  Mark  II  &  6B. (8.30)  235.00 

TV-2    2m  Transverter  -  specify    if  .  _   (9.38)  265,00 

II7XC    AC  Supply  w/spkr.  in  cabinet.   (3.6  1)  105.00 

14- H  7    I2v  DC  Supply  w/cable...  ._   (4.51)  130,00 

405X  MARS  Oscillator  -  less  crystals  .  _,  _  45  00 

406 B  Small  Phone  Band  VFO - ,  75,00 

4 IOC   Full-Coverage  VFO 1 15.00 

210    6  Meter  VFO 120.00 

VX-tl   Plug-in  VOX 35  00 

22  Dual  V  FO  Adaptor  , •  •  • , , , .  32.00 

lOOkc  Calibrator  kit  for  350C  . .......  19.50 

SOOkc  Calibrator  kit  for  250 19. SO 

RC-2  Mobile  Remote  Control  kit  ,,,.,,,,.* .  40.00 

45  Swantenna  —  majiuaL 65.00 

55  Swantenna  —  remote  control 95,00 

Custom  Contour  Bumper  Mount .,....,.  24,95 

Kwjk-on  Antenna  Connector  * . , 3.25 

I4C    I2v  DC  Module/cable 65.00 

I4CP   As  above,  but  Positive  Ground 75.00 

I I7X   Basic  I  I7v  AC  supply    ONLY .  65.00 

230X   Basic  230v  AC  supply    ONLY ....  75.00 

I  17  or  230vac  Line  Cord  (specify), 8.00 

S'  Cable  w/plug  (Supply  to  Transceiver)  ...  *  600 

230XC   230v  AC  Supply,  speaker  &  cabinet .  .  I  15.00 

14-230    I2v  DC  supply  w/230v  Basic 140.00 

AMATEUR  ELECTRONIC  SUPPLY 

4828  W.  Fond  du  Lac  Ave.:     Milwaukee,  iiis.  53216 

Phone  (414)  442-4200 

STORE  HOURS:    Mofi  &    Fri  -  9  am  to  9  pm;     Tues.  Wed  & 
Thurs  -   9  am  to  5:30  pm;    Sat  *   9  am  to  3  pm 


SAVE  $50 

Purchase  any  new  Swan  transceiver  or 
linear  at  the  regular  price  with  no  trade-in 
and  you  may  lake  a  $50.00  Credit  toward 
the  purchase  of  any  other  merchandise. 


To:     AMATEUR  ELECTRONIC  SUPPLY 
4818  West  Fond  du  Lac  Avenue 
Milwaukee,  Wisconsin    53216      ^ 


am  interested  in  the  Following  new  equipcitent: 


I  have  the  fol lowing  to  tcade:         (wtrat's  your  deal?) 


Ship  me  the  following  New  Equipment. 


I  enclose  S. 


I  will  pay  balance  (if  any) 


□  cod    Qlyear    □  2 years    □  3 years 


Name 


Addiess 
City_ 


— Zip 


■  State  

■  □  SEND  1968  AMATEUR  CATALOG 

■•■■■■■■■a 
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AMTENNA 
BOOil 


8'  OR  6*  CMA  SHCAVl 

5HAP£  ft  WELD  CAS€    TO 

FIT  SHEA/I  -FASTEN  TO 

TOP  OF  POLE  WITH    UW5   SCREWS 


CABLE   CLAMPS 


UFT  CA^-E      3/K*Dlft 


GUIDE  CABLES  B/S'  DtA 


I 


BOAT    WJNCK 


OONC^fTE 


/,*.k     '       -^ 


USED  MODEL  501  TV  CAMERAS 


MADE 
U.S.A. 


$U0.00  FOB  HoHls 

Each  month  we  have  a  limited  number  of 
tJfied  TV  cameras  which  ive  make  available  to 
hams  at  greatly  reduced  prices.  These  cameras 
were  rented  out  for  temporary  surveillance 
jobs  on  construction  sites^  county  fairs ^  con- 
ventions, etc-  All  have  been  checked  out  and 
are  guaranteed  for  90  days.  Complete  with 
vidicon  and  lens. 


Used  Model  501   sale  priced 
$160.00  FOB  Hollis 

Don't  delay.  Only  a  few  used  cameras  are 
available  each  month.  For  specifications  send 
for  our  illustrated  catalog. 


VANGUARD       LABS 

Dept,  H,   196-23  Jamaica  Ave.,   HoMis,   N.Y.   11423 


FRif. 

Everything  in  equip- 
ment and  accessories 
for  HAMS  and  CBers 
at  World  Radio  Lab's 
Amazing  low  prices! 


Great  AmateuT 
'Tackage"combina^ 
tions  picked  by 

WRL's  experts. 

Anything  in  the 
book  on  easy 

credit  terms! 


T  CATALOfi 
OF  BARGAINS! 


^^smmm 


■■I 


WORLD  RADIO  LABORATORIES 

3415  West  Broadway 
Coyncil  Bluffs,  Iowa  51501 

Gentlemen: 

Please  rush  me  your  Free  1968  Catalog. 

Name 

Address 

City.^ 


,  State 


Zip, 


73-a3l 


the  winch,  so  the  pawl  will  engage  the  next 
notch  to  insure  rigidity- 

You  now  have  a  very  satisfactory  beam 
installation.  No  guy  wires  are  needed  and 
your  beam  can  be  lowered  in  a  hurry  for 
any  reason,  .  .  ,  W7GBJ 

Material  list 

1  pole  5  to  6"  cross  section  at  top;  lernrth  as  desired. 

2  pieces  %"  x  Zy/*  x  2%"  an^le  iron  26"  lon^,  ^^ 
hole  drilled  at  each  end  on  24"  centers,  %*  hole  in 
center   on   oppc^ite   an^le   13"    from   end. 

%"  galvanised  Kuy  line  cable*  to  reach  top  and  bottom 
brackets    plus   2'    for    fastening- 

3/16"  air  craft  cable  long  enough  to  run  from  eye  at 
bottom  of  mast  through  sheave  at  top  and  down 
to  winch. 

1     I''  or  8"'   *'Vee*'   belt  pulley,   %"  hub. 

1  pulJey  hQUsing. 

8     %"  X    Z^"   lag   screws. 
4     %"  cable  clips. 

2  3/16"   cable  clips. 

2  W'   X   8"   eye  bolts, 

1  piece   H4**   X   10'   thin    waH   conduit. 

1  piece    %"    X    6'    thin    wall    conduit 

1  %"   X   6"   or   7"   bolt   and  washers. 

1  ¥/'  or   %"   X   12"   or  14"  holt   and   washers 


They  didn't  have  any  20  foot  Ladders  at  The  Hard- 
war©  Store,  do  you  want  m©  to  try  the  Radiostore? 


1 
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Electricity  Abroad 


Scott  Marovtch 
2407  S-  Rose  Si. 
Kalamaioo,  Mich.  49001 


A  handy  reference  for  hams  vacationing 
or  travehng,  and  planning  to  operate  over- 
seas—or for  anyone  planning  a  DXpedition 
—is  a  new  booklet  prepared  by  the  Depart- 
ment of  Commerce,  in  co-operation  with  the 
U*S.  Foreign  Service;^  "Electric  Current 
Abroad/'  Originally  published  in  1963  for 
use  by  U.S.  manufacturers,  exporters,  and 
citizens  living  or  traveling  abroad,  this  81- 
page  revised  edition  has  been  expanded  and 
updated  to  include  a  current  list— arranged 
alphabeticany— of  the  characteristics  of  the 
electric  power  supplied  in  most  of  the  major 
cities  and  countries  of  the  world. 

The  list  includes  the  type  of  current  (ac  or 
de),  nominal  line  voltage  and  (if  ac)  fre- 
quency, phase  of  the  system  (single-  or  3-) 
and  the  number  of  wires  (2,  3,  or  4),  Fre- 
quency stability  and  freedom  from  service 
interruptions  are  indicated  by  '*Yes/No" 
evaluations  of  whether  electric  clocks  may 
be  used  reliably,  and  special  wiring  condi- 
tions such  as  "neutral'*  third  wires  are  also 
noted.  The  hst  includes  only  the  power  sup- 
plied for  domestic  or  light  commercial  serv- 
ice, and  does  not  cover  industrial,  high- 
voltage^  or  other  special  applications.  Also 
included  are  illustrations  of  the  three  types 
of  plugs  and  sockets  most  commonly  in  use 
around  the  world,  and  an  accompany  in  g 
table  showing,  country-by-countryj  which 
are  used  \\^here,  and  whether  adapters  are 
readily   available. 

Aside    from    being    a    valuable    reference. 


"Electric  Current  Abroad"  is  also  an  in- 
teresting source  of  general  information  and, 
should  you  be  so  incUned,  and  aid  to  settling 
pointless  arguments,  A  few  salient  facts,  for 
example : 

Aside  from  Argentina,  Greece^  and  India, 
which  seem  to  have  mixed  ac  and  dc  sys- 
tems, only  a  handful  of  major  cities  still  rely 
on  dc.  Glancing  down  the  list,  I  was  unable 
to  find  a  single  ac  system  with  a  nominal 
frequency  other  than  50  or  60  Hz  (50  having 
a  shght  edge  over  60),  although  there  seem 
to  be  quite  a  number  of  places  where  the 
stabilit\^  or  freedom  from  service  interrup- 
tions are  less  than  perfect  (Northeast  U.S., 
perhaps?).  As  in  this  country,  most  cities 
offer  a  single-phase  voltage  in  the  neighbor- 
hood of  110-130  V,  and  3-phase  power  of 
190-250  v,  although  a  large  number  supply 
190-250  V,  single-phase,  and  380-460  v,  3- 
phase.  Some  cities  offer  all  three  voltage 
ranges,  and,  going  down  the  Hst^  one  can 
generally  obtain  all  the  possible  permuta- 
tions of  voltage  and  phase,  with  some  cities 
even  offering  one  voltage  range  in  ac  and 
another  in  dc! 

AH  in  all,  "Electric  Current  Abroad"  is  an 
interesting  and  valuable  soiurce  book,  es- 
pecially considering  the  price  (which  we 
naturally  saved  until  the  end,  to  entice  you ) : 
It's  only  thirty  cents,  postpaid,  from  the  Su- 
perintendent of  Documents,  U.S.  Govern- 
ment Printing  OflBce,  Washington,  D.C, 
20402,  Specify  Cat.  No.  0  265-525  when  or- 
dering. 
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Tilt  That  Tower 


JH"W 

T^  ■■ 

■     •  ■  :• 

>|b--" 

■  •'■'< 

Tower     on     +he     way    down     wi+fi     helpful     neigJibor 
demonstrai'ing   fhe    use  of  the   rasfraining    lines. 

How  many  times  have  you  read  "beam 
antenna''  construction  articles  and  thought 
that  you  would  really  like  to  give  it  a  try— 
except--how  wcfuld  you  get  it  up  on  top 
of  your  tower.  And  right  there  you  drop  it 
and  just  keep  on  dreaming  about  8.5  or  10 
or  11  db  gain— how  it  sure  would  give  that 
extra  punch  to  that  rig  you  have. 

Let's  face  itj  no  matter  how  good  a  rig 
you  have,  if  you  aren't  radiating  maximum 
youVe  not  in  good  shape  to  compete  for 
that  rare  DX. 

So,  if  you  can't  afford  a  crank  up  tower, 
don't  have  a  crane  handy  or  can't  muster 
up  enough  extra  pairs  of  muscles  whenever 
you  want  to  work  on  the  beam,  then  this 
article  is  for  you. 

Right  now  let's  quench  your  fears  of 
special  parts,  welding,  etc.,  before  we  go  on. 
Everything  used  in  this  project  can  be  found 
in  Sears  Roebuck  and  Co.,  and  a  moderately 
stocked  steel  supply  house.  The  actual  con- 
version will  depend  on  the  type  of  tower 
you  have  J  but  the  basic  principle  will  remain 
the  same. 

There  is  one  requirement  with  this  type 
of  construction  article  that  should  be  kept 
in  mind— be  very  critical  of  so  called  "junk- 
box"  parts.  Don't  skimp  on  the  quality  of 
the  material  you  use.  You  are  dealing  with 
considerable  weight  and  a  component  fail- 
ure could  be  catastrophic.  No  matter  how 
confident  you   are   of   the   finished   product 


Dennis    Bryan    W2AJW 
4  Crescent  Drive 
ApalachiRi    N*Y, 

never  allow  anyone  to  stand  under  the  tower 
when   you   are   raising   or   lowering   it! 

The  actual  conversion  will  depend  on  the 
type  of  tower  you  have  and  for  that  reason 
actual  dimensions  will  not  be  given.  How- 
ever, using  my  conversion  and  pointers  as  a 
guide,  you  should  be  able  to  do  a  safe  and 
lasting  job  on  your  tower. 

My  tower  was  manufactured  some  12 
years  ago,  is  50  feet  high,  has  one  inch 
tubular  legs  on  12  inch  centers  and  has 
horizontal  braces  also  made  of  one  inch 
tubular  steel  This  type  of  construction  was 
typical  for  that  era  and  compares  with  the 
newer  towers  using  solid  steel  ''zig-zag"  or 
flat  **corrugated"  bracing. 

The  tower  conversion  can  be  broken  down 
into  four  steps  once  you  make  sure  you  have 
enough  room  on  tjoitr  property  on  which  to 
lay  down  the  tower. 

1,  Construct  a  base  hinge, 

2.  Construct  in  intermediate  pulley  mount. 

3.  Determine  the  weight  to  be   Hfted. 

4,  Select    a     proper     cable,     winch,     and 
pulleys. 

Construct  base  hinge 

The  base  hinge  should  be  constructed  one 
or  two  feet  above  the  ground.  Putting  the 
hinge  at  that  height  will  allow  the  winch 
to  be  mounted  on  the  tower,  eliminating  the 
problems  of  mounting  it  on  the  house*  The 
hinge  should  not  be  made  any  higher  than 
two  feet  from  the  base  as  the  thrust  of  the 
tower  in  the  horizontal  position  may  cause 
the  vertical  portion  to  bend.  Examination 
of  the  photo  will  show  the  two  1%  angle 
brackets  that  were  added  between  the  hinge 
and  lower  rear  base  for  that  reason* 

The  hinge  itself  is  constructed  by  cutting 
the  tower  in  two,  midwav  between  the 
horizontal  supports ^  about  one  or  two  feet 
above  the  ground.  Two  pieces  of  2  inch 
angle  iron  are  bolted  horizontally  to  the 
front  legs.  Two  %  inch  bolts  are  used  in 
each  end  of  each  piece  of  angle  iron.  A  VA 
inch  length  of  angle  iron  is  bolted  to  the 
rear  of  the  lower  front  legs  under  the  lower 
of  the  two  %  inch  bolts.  The  1^  inch  angle 
support  brackets  mentioned  earlier  are 
bolted   at   the  upper   end   to   this    1^  inch 
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angle  iron.  The  lower  ends  of  the  1%  inch 
angle  irons  are  bolted  to  the  lower  rear 
horizontal  support  member.  The  hinges  are 
of  the  "Bam-door*'  variety  from  Sears  Roe- 
buck  and  Co.  and  are  held  to  the  2  inch 
horizontal  pieces  by  %  inch  steel  bolts.  Use 
the  largest  hinges  that  will  fit  your  tower 
width. 

The  hinged  section  of  the  tower  can  be 
made  stronger  by  inserting  18  inch  steel 
rods  or  pipe  into  the  hollow  legs  or  by 
removing  about  10  inches  of  the  legs  be- 
t%veen  the  horizontal  members  where  the 
hinge  will  be  installed. 

The  clamp  for  the  rear  tower  leg  is  made 
by  splitting  a  10  inch  piece  of  one  inch 
10  pipe  or  tubing  with  a  hacksaw.  This 
clamp  is  held  with  four  %  inch  bolts,  two 
above  and  two  below  the  cut  in  the  leg. 
When  lowering  the  tower  it  is  only  neces- 
sary to  remove  the  top  bolts. 


Intermediate   pulley  mount 

Since  my  tower  was  put  up  next  to  my 
house,  the  intennediate  pulley  mount  was 
combined  with  a  home  made  'Tiouse- 
bracket"-  The  house  bracket  was  made  of 
two  2  inch  by  four  feet  lengths  of  angle 
iron.  These  two  brackets  extend  approxi- 
mately 21  inches  out  beyond  the  house.  Tho 
underside  of  the  roof  where  they  are  bolted 
is  reinforced  by  2  x  8  inch  lumber.  Just 
outboard  of  the  roof  of  the  house  a  length 
of  2  inch  angle  iron  is  bolted  between  the 
tsvo  arms.  The  intermediate  pulley  is  bolted 
to  this  angle  iron. 

A  length  of  IWi  angle  iron  is  U  bolted  to 
the  inside  of  tlie  front  two  tower  legs  at  a 
height  equal  to  the  two  2  inch  angle  iron 
arras  of  the  house  bracket.  When  the  tower 
is  raised,  this  angle  iron  bolts  to  the  two 
arms  with  %  inch  bolts. 

Several  of  the  proceeding  steps  require 
the  bending  of  the  ends  of  angle  iron.  This 
is  easily  accomplished  by  hacksawing  the 
unneeded  side  off  the  angle  iron  and  then 
using  a  hammer  to  obtain  the  required  bend 
in  the  tab. 

The  winch  is  mounted  on  a  1%  x  3  inch 
"U*'  channel  19  inches  long.  A  one  inch 
hole  is  drilled  10%  inches  from  the  left  side 
of  the  channel.  The  channel  is  then  slipped 
over  the  rear*  leg  before  tlie  rear  clamp  is 
installed.  One  %  inch  hole  is  drilled  throupch 
tiie  channel  and  rear  leg  and  another 
through    tbe    channel    and    front    horizontal 


member,  %  inch  bolts  are  used  to  secure  the 
channel  to  the  tower. 

Determine  weight  to  be  lifted 

Three  or  foui*  formulas  will  be  used  to 
determine  the  tension  in  the  lifting  cable, 
puUy  and  winch: 

AI.  Deter  mm©   lifting   weight  of  tower  alone; 

For  uniform  construction  towers. 


1^ 


9 

m 

Wl=    Weight  of  tower  alone  {weight 
per  section   times  number   of  sections), 
AD^  1/2  tower  length  or  AC/ 2. 
R2=  Point  tower  raising  cable  attaches 
to  tower. 

Rl  =  Base  or  hinge  pivot  point  of  tower. 
To  solve  for  R2: 


(AD)(W1)-(AB)(R2)=0    R2= 

To  solve  for  Rl: 
R1+R2=W1 
R1=W1-R2 


(AD)(W1) 
AB 


A2. 


Determine  lifting  weight  of  tower  atone: 

For  tapered  tower  construction  such  as 
the  Spaulding  "Strato-Tower'\ 


wt 


W2=  Weight  of  1st  section. 

W3  =Weii^ht  of  2nd  section, 

W4=  Weight  of  3rd  section. 

Rl  ~  Base  or  hinge  pivot  point  of  tower. 

R2  =  Point  tower  raising  cable  attaches 

to  tower. 


AF  = 


AB 


BG  = 


BD 


DH  = 


DE 


AG=AB  +  BG         AH=AB+BD+DH 

To  solve  for  R2: 

(AFXW2)+(AG)(W3)+(AH)(W4)- 

(AC)(R2)=0 

(AF)(W2)-f-(AG)(W3) +(AH)(W4) 


R2  - 


AC 


To  solve  for  Rl: 
RH-R2=W2-{-W3+W4 
R1=W2+W3+W4-R2 
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B.  Determine  lifting  weight  of  towerp  antenna,  rotor, 
etc,   combined: 


Rl 


W5 

-0 


R£ 


LW=  Lifting   weight    of   tower    where 
cable  attaches. 

Rl  and  R2=  From  formula  Al  or  A2. 
W5=    Combined    weight    of    antenna, 
rotor,  etc, 

AB=  Distance  from  hinge  base  to  lifting 
cable  point  on  tower. 
BC=  Distance    from    lifting    cable    tie 
point  to  antenna  at  top  of  tower. 
To  solve  for  LW: 

Rl  +  (AB)(R2)  +  (AC)(W5)  -  {AB)(LW)= O 


LW- 


R1  +  (AB)(R2)+(AC)(W5) 

AB 


Cp  Determine    tension    in    lifting    cable,    pulley    and 
winch: 


PULLEY 


9' 


^x 


% 


"flt, 


V 


>*- 


V 


i: 


'**k. 


CABLE 


*f*4. 


**^. 


PIVOT 


*"*'u.m*.  TIE   POINT  OF  PULLEV 
■^^ON   TOWER 


R2==  From  formula  B. 

AB—  Distance  from  hinge  base  pivot  of 
tower   horizontally   to    cable    tie    point. 
AC—  Distance  from  hinge  base  pivot  of 
tower  vertically  to  pulley, 
T=  Tension  in  cable  ACB 


CB-V(AB)^  +  (ACP 
To  solve  for  T : 


T- 


R2 


AG  +  CB 


Examination  of  the  formulas  will  show 
that: 

L  Establish  the  intermediate  pulley  point, 
point  "C"  in  formula  C  as  high  as  possible. 
The  higher  that  point  is  the  less  the  tension 
in  the  lifting  cable, 

2,  Keep  the  cable  tie  point  on  the  tower 
out  as  far  a.s  possible—at  least  half  the 
tower  length.  The  maximmii  distance  out  for 
the  point  will  usually  depend  on  tlie  height 
of  the  intermediate  pulley. 

Select  proper  cable,  winch  and  pulleys, 
A.   Cable 


Steel  cable  (wire  rope)  comes  in  a  variety 
of  sizes  J  strandings  and  strengths.  Wire  rope 
is  commonly  designated  by  two  figures,  the 
first  indicating  the  number  of  strands  and 
the  second  the  number  of  wires  per  strand. 
That  is:  6  X  7  is  a  six-strand  rope  having 
seven  wires  per  strand.  The  higher  the 
number  of  strands  and  wii'cs  per  strajnd  the 
more  flexible  the  cable.  For  instance  a 
8  X  19  cable  is  much  more  flexible  than  a 
6x7  cable.  Because  you  will  be  using  a 
small  (2  or  3  inch)  pulley  you  will  want  a 
flexible  cable,  say  6  x  29  or  8  x  25. 


Base  hirvge  and  winch  nnounh  Note  angle  iron  sup- 
port struts  going  from  upper  front  legs  to  lower 
rear  leg. 

The  strength  of  cable  depends  upon  its 
size,  kind  of  material  of  which  the  wires  are 
made  and  theii*  number,  the  type  of  core, 
and  whether  the  wire  is  galvanized  or  not. 
This  table  gives  the  medium  sti^engths  of 
cable  appropriate  for  this  type  of  applica- 
tion: 

^le  2500  po^mds 
M  4000  pounds 
%6  6500  pounds 
%  9500  pounds 

A  minimum  factor  of  safety  of  three 
should  be  used  when  selecting  cable.  That 
is,  multiply  the  cable  tension  previously  cal- 
culated by  three  to  determine  what  strength 
and  therefore  size  cable  to  use. 
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B.  Winch 

Winch  selection,  as  with  cable,  should  be 
based  on  cable  tension  times  a  safety  factor 
of  three.  Sears  Roebuck  and  Co.  has  a  good 
selection  of  winches  ranging  from  1000 
pound  capacity  with  a  3:1  gear  ratio  (maxi- 
mum mechanical  advantage  of  38:1)  to 
2500  pound  capacity  with  a  12:1  gear  ratio 
(maximum  mechanical  advantage  of  21:1). 
Even  if  you  don't  need  the  higher  lifting 
capacity  the  selection  to  the  higher  capacity 
model  with  the  mechanical  advantage  and 
highei"  gear  ratio  will  save  wear  and  tear 
on  your  anii  muscles. 


C.  Pulleys 

The  pulley  should  also  be  selected  based 
on  required  lifting  tension  tmms  safety 
factor.  The  other  pulley  considerations  are 
diameter  and  groove  size.  To  realize  maxi- 
mum cable  life  the  diameter  of  the  pulley 
should  be:  for  6x7  cable  D-72d  (d= 
diameter  of  cable),  for  8  x  19  cable  D=31d. 
Note  that  the  more  flexible  cables  require 
smaller  diameter  pulleys.  Because,  at  most^ 
the  cable  in  this  application  will  see  highly 
intermittent  use  it  would  be  appropriate  to 
use  pulleys  as  much  as  one  half  that  diam- 
eter specified. 

Since  the  Sears  winches  have  small  diam- 
eter drums,  several  layers  of  cable  should 
be  turned  on  the  drimi  before  the  weight 
carrying  cable  is  wound  on. 

It  is  recommended  that  the  pulley  groove 
diameter  be  the  same  size  or  %4  larger  than 
the  nominal  cable  diameter.  Too  small  a 
groove  for  the  cable  it  is  to  carry  will  pre- 
vent proper  seating  of  the  cable  in  the 
bottom  of  the  groove  and  consequently  un- 
even distribution  of  load  on  the  cable  will 
result  Too  large  a  groove  will  not  give  the 
cable  sufficient  support 

Opera+ion 

One  important  consideration  in  lowering  a 
tower  of  any  size  is  the  lateral  leverage 
(or  twist)  the  tower  exerts  on  the  vertical 
base  and  hinges.  This  leverage  reaches  maxi- 
mum when  the  tower  is  completely  hori- 
zontal but  not  resting  on  the  ground.  In 
that  position  any  wind  from  the  side,  espe- 
cially with  a  large  antenna  mounted  at 
the  tower  apex,  will  tend  to  swing  the  tower 
sideways  twisting  the  base.  After  one  sad 
experience  in  which  the  author's  tower  w^as 


Infer  mediate    pulley    mount   and    houie    bracket. 

swung  45  degrees  by  a  gust  of  wind;  re- 
straining lines  were  used  on  all  lowering 
and  raising  operations. 

The  restraining  line  operation  consists  of 
running  one  end  of  a  V4  inch  line  through  a 
guy  thimble,  used  to  hold  one  set  of  guy 
lines,  then  on  to  a  point  about  20  foot  up 
the  tower  where  it  is  made  fast  The  otlier 
end  of  the  line  is  run  through  the  otlier 
guy  thimble  and  likewise  tied  to  the  20 
foot  point  on  the  tower.  The  center  of  the 
line  then  is  brought  back  to  the  base  of 
the  tower  where  the  slack  can  be  taken  up 
by  the  operator*  The  line  is  either  taken  in 
or  let  out  depending  on  whether  the  tower 
is  being  taken  up  or  down,  (My  tower  has 
one  set  of  guys  at  the  top,  one  anchored  to 
the  roof  of  the  house  and  the  other  two 
to  the  earth  anchors). 

This  use  of  restraining  lines  requires  very 
little  effort  to  keep  the  tower  from  swinging 
about  the  base  even  in  quite  strong  wind 
gusts.  The  best  solution,  of  course,  is  to  wait 
for  a  calm  day.  However,  even  in  that  case^ 
it  is  best  to  have  some  insurance  in  the 
form  of  the  restraining  Unes, 

Reducing  winch  load 

One  method  to  reduce  the  load  on  the 
winch  and  save  muscle  power  is: 

T  Mount  the  intermediate  pulley  as  be- 
fore* 

2.  Mount  a  second  intermediate  pulley  at 
the  tower  lift  point 

3.  Fasten  one  end  of  the  lifting  cable 
to  the  angle  iron  holding  the  first  inter- 
mediate pulley.  Run  the  cable  through 
the  2nd  intermediate  pulley  on  the 
tower  then  back  through  the  first  inter- 
mediate pulley  then  down  to  the  winch. 
This    arrangement    can    cut   the    lifting 
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6-fE0-6M   converfer-mixer   SSB 
SWAN 

SWI75  xcvr  75  meters 
SWI20  xc^r  20  meters 
Mark  6  Linear 
400  XCVR 
2S0  6M  SSB 
RTTY 

Mod*  15  teletype  mdchLne 
Mod.   !4TD-units 
Mod.   14  Reperfs  w/keyboard 
ALL  CASH  ORDfRS  SH(PP£0  FREE  IH 
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ELECTRONICS 

3316    Main    Sfreef,    Riverside    3,    Coiifdrnio    92501 
Phone  683-0523  (area  code  7141 


The  erect  tower — A  neal  mstallatidri 

load  on  the  winch  by   as 
percent. 


as 


Operating  procedure 

1.  Connect  resti^aining  Hne. 

2.  Remove  guy  Lines  (if  used)  from  side 
of  tower  opposite  hinge. 

3.  Remove  house  bracket  holding  screws. 

4.  Remove  rear  leg  (base)  holding  screws, 

5.  MAKE  SURE  NO  ONE  IS  STANDING 
IN  FALL  PATH  OF  TOWERl 

6.  Lower  tower  taking  up  slack  in  re- 
straining line.  The  restraining  line  job 
is  an  easy  job  for  the  XYL  or  neighbor. 

Finally— frequently  inspect  the  tower  con- 
stiaiction>  winch,  cable,  hinges,  pulleys  and 
other  hardware  for  signs  of  strain  and  wear! 

.  .  .  W2AJW 


MOVING? 

Every  day  we  get  a  handful  ol  wrappers 
back  from  the  post  office  with  either  a  change 
of  address  on  them  or  a  note  that  the  sub- 
scriber has  moved  and  left  no  address^  The 
magazines  are  thrown  out  and  just  the  wrap- 
per returned.  Please  don't  expect  us  to  send 
you  another  copy  if  you  forget  to  let  us  know 
about  your  new  address*  And  remember  that 
in  this  day  of  the  extra  rapid  computer  it 
takes  six  weeks  to  make  an  address  change 
instead  of  the  few  days  it  used  to  when  we 
worked  slowly  and  by  hand* 


32 


73  MAGAZINE 


Panel  Gap  Filler 

Although  rack  panel  and  rack  cabinet 
dimensions  are  supposedly  standardized^  so 
that  all  parts  ai^e  completely  interchang- 
able,  almost  all  large  rack-and-panel  assem- 
blies are  afflicted  with  an  interpanel  gap^ 
usually  at  a  most  unsightly  location,  and 
amounting  to  from  1/16"  to  1/4", 
Location  of  this  gap  can  be  shifted  some- 
what by  adjusting  panel  positions,  but  usu- 
ally the  gap  cannot  be  entirely  eliminated. 

No  standard  fitting  to  fill  these  gaps 
has  been  marketed  by  the  makers  of  raek- 
and-panel  equipment.  In  fact,  one  manu- 
facturer, in  answer  to  a  query,  stated  *^all 
of  our  racks  and  panels  fit  perfectly,  and 
no  spacers  are  necessary".  Perhaps  he  goofed 
on  the  ''paint  allowance". 

Search  for  a  suitable  panel  gap  filler, 
to  eliminate  the  need  for  milling  out  a  spe- 
cial channel  section,  disclosed  that  an  alu- 
minum extrusion,  used  in  connection  with 
phenolic  table  tops  and  counter  covers^  is 
ideally  suited  to  the  purpose.  This,  known 
as  a  "divider',  has  an  asymmetrical  "H" 
cross  section,  as  in  Fig.  1,  with  the  short 
bar  of  the  *'H"  highly  polished.  As  it  is 
made  of  half-hard  Dural^  it  is  easy  to  cut 
and  fit  into  place.  Front  surface  can  be 
left  bright,  or  painted  in  any  desired  color 
to  match,  or  contrast  with,  the  panels.  Div- 


PAN 


DIVI 


1-3/16 


PAN 


y/A 


^0 
V/A 


1/8' 


_  f 

Fig.   I.  Cross-section    of    aluminum    divider,    showing 
use  in  filling  panel  gap* 


iders  are  made  to  accommodate  3/32,  1/8, 
3/16  and  1/4  inch  panels,  and  cost  about 
30  cents  per  running  foot  retail  in  small 
quantities.  Stainless  steel  dividers,  in  similar, 
dimensions,  are  also  available,  at  consider- 
ably higher  prices,  .  .  .  IVES 


-  with  a  MATERIAL  DIFFERENCE! 

Use,  is  one  of  the  most  dependabte 

testimonials  of  endorsement,  and  TelreX 

products  are  in  use  in  139  Lands 


."Beame(]-Power"ANTENNAS,"BALUNS" 
I.  V.  KITS  and  ROTATOR  SYSTEMS! 


Most  Technically-Perfectecf,  Finest  Communication 
Arrays  in  the  World!  Precision-Tuned-Watched 
and  "Balun"  Fed  for  "Balanced-Pattern"  to  assure 
"TOP-MAN-ON-THE-FREQUENCY"  Results 


Enjoy  World  renown  TELREX  performance, 
value  and  durability!  Send  for  PL68  tech.  data 
and  pricing  catalog,  describing  jirofessionally 
engineered  communication  antenna  systems, 
rotator-selsyn-indicator-sj^stems,  "Baluns'V  I*V* 
Kits,  Towers,  "Moao-Pole^V  ^'Big-Berthas'',  ac- 
cessories, etc,  etc, 

Communicahon 
I        Engineenng 

ASBURY  PARK,  NEW  JERSEY  07712,  U.S.A. 
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G.  B,  Estep  W7AKS 

Project   Leader   CommunlcatioTis 

Fairchlld  Semiconductor 

3 13  Fairchlld  Drive 

Mountain  View,  Calif  9404! 


An  Integrated -Cir- 
cuit Audio  Oscilla- 
tor and  Amplifier 


A  fixed- gain  amplifier  (such  as  the 
M716G)  may  be  easily  connected  as  a  Wien- 
Bridge  oscillator  capable  of  delivering  up  to 
100  mW  of  power  at  frequencies  from  100 
Hz  to  20  kHz.  The  low  cost  of  the  device 
makes  it  particularly  attractive  for  the  cost- 
conscious  amateur  or  audio-phile.  An  oscilla- 
tor of  this  type  can  be  used  for  checking 
out  a  transmitter,  high-fideHty  sound  system 
or  as  a  code-practice  oscillator. 

The  M716C  is  basically  a  high-gain  feed- 
back amplifier  constructed  on  a  single  50-mil 
square  chip  and  mounted  in  an  eight-pin, 
TO-5  metal  can.  The  device  has  four  gain 
options  of  10,  20,  100  and  200  available,  but 
only  the  gain  of  10  connection  is  needed  for 


*^>iii 


:  r'UiSi^-Sv.-iiKSWHl-iASA 


the  oscillator.  Operation  as  a  Weiii-Bridge 
oscillator  is  accomplished  by  adding  suitable 
resistors  and  capacitors  in  a  positive  feedback 
loop,  and  by  the  addition  of  a  diode  and 
transistor  automatic  gain  conti-ol.  Although 
fixed  frequencies  of  100  Hz,  500  Hz,  1  kHz, 
10  kHz,  15  kHz  and  20  kHz  are  shown  in  the 
schematic,  any  frequency  within  tliis  range 
may  be  obtained  by  suitable  changes  in  the 
feedback  capacitors.  The  frequency  of  oscil- 
lation will  be  given  by; 

1 
fose  ^ 


2  RC 

33/CiiF 


for  R  =  Sk 


Where  R  and  C  are  the  resistor  and  capacitor 
connected  to  switch  SIr* 

The  complete  schematic  of  the  oscillator  is 
shown  in  Fig*  1.  The  layout  of  the  oscillator 


+18  "  24V 


SWITCH  POSITIOKS 

1  -  100  Hz 

2  -  500  Hz 

3-1    kHz 
4-10  kHz 

5  "  15  kHz 

6  -  20  ItHz 

fose  -  33/C^F 


oaI  to  low 

IMPEDANCE  LOADS 
200  »  -  IKa 


VOUT 


OUTPUT  ADJUST 


Fig.    1.  The   complete  schematic   of  the   oscillator. 
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is  not  critical,  but  should  follow  a  neat  pat- 
tern to  assure  err  or- free  wiring.  Selection  of 
an  operating  frequency  is  accomplished  by 
the  two-pole  six-position  switch,  S^,  Detec- 
tion of  the  output  voltage  is  provided  by 
diode  Di,  which  rectifies  the  output  voltage 
and  applies  the  filtered  dc  to  transistor  T|. 
Transistor  Ti  sinks  cuirent  from  the  20K  re- 
sistor connected  to  diode  D2,  setting  the  gain 
of  the  ^A716G  at  the  point  just  sufficient  to 
allow  a  low-distortion  sine-wave  oscillation 
to  take  place.  Diode  D^^  a  6.2  volt  zener 
biases  transistor  T^  sufficiently  out  of  satura- 
tion to  keep  it  from  affecting  the  AGC  per- 
formance. By  changing  the  current  through 
diode  D2>  its  dynamic  resistance  is  altered 
in  the  direction  necessary  to  establish  a  stable 
oscillation  of  the  j"U716C. 


Fig.  2,  A  photograph  ol  the  output  of  the  /iA7l6C* 

A  photograph  of  the  output  of  the  /iA716C 
is  shown  in  Fig*  2  for  an  output  of  4  Vpp  at 
1  kHz.  The  level  control  connected  to  T^ 
should  be  adjusted  for  the  maximum  output 
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T1  PRI  *  ItOVAC,  SEC  -  3EV  ^  IDA  Hfi. 

\}^l  40QntW  ZENER  AND  laQV/^OQinA  RECTIFIERS 


Fig.  3.  Power  supply 

necessary  at  point  A'.  Output  to  the  external 
circuitiy  should  be  adjusted  to  the  desired 
level  by  the  IK  olun  potentiometer.  Opera- 
tion with  an  output  at  point  A'  of  8  volts 
peak-to-peak,  or  less,  will  result  in  minimum 
distortion  (less  tlian  1  per  cent)  w^hile  a 
higher  output  will  be  somewhat  more  dis- 
torted (le$s  than  3  per  cent  at  15  Vpp  out- 
put). 

The  output  from  the  IK-ohm  potentiome- 
ter should  be  sufficient  for  most  applications ^ 
but  if  lower  load  resistances  are  to  te  used 
(less  than  IK  but  greater  than  200n)  the 
output  may  be  taken  directly  from  point  A'. 
Since  the  device  operates  from  a  low- voltage 
supply,  keying  may  be  accomplished  in  ser- 
ies with  the  headset  if  the  oscillator  is  used 
for  code-practice. 

If  a  power  supply  between  18  and  24 
volts  at  50  niA  is  not  available^  the  circuit 
of  Fig*  3  may  be  used  for  power.  If  de- 
sired, this  suj^ply  could  be  built  into  die 
same  box  as  the  oscillator,  to  make  the  unit 
self-contained. 

The    uA716C    integrated    amplifier    may 


13-24V 


Fig.  4,  Diagram  showing  connections  for  the  /iA7t6Ct 
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Important  E  &  E  Books 


Amateur  Radio  Incentive 

Licensing  Study  Guide 

by  Robert  M.  Brown, 
K2ZSQ/W9HBF,  and 
Tom  Kneitel,  K2AES. 
Fully  explains  the  new 
incentive  licensing  which 
affects  both  newcomers 
and  old-timers.  Covers 
all  the  new  FCC  Regu- 
lations and  band  alloca- 
tions. Includes  multiple-choice  questions  and 
answers  (as  close  to  actual  FCC  exams  as 
possible)  covering  the  new  Advanced- Class, 
and  the  modified  requirements  for  the  Extra- 
ClasSj  exams.  Also  includes  sample  exams  for 
Novice,  Technician,  Conditional,  and  General- 
Class  licensing.  160  pages.  5J^  x  8)^". 
Order  EE-050,  only. . .    $2.75 

Commerciai  Radiotelepiione  License 

Q  &  A  Study  Guide 

by  Woodrow  Smith  and 
Robert  Welborn.  An  inval- 
uable aid  in  preparing  for 
the  exams  for  the  various 
grades  of  radiotelephone 
license  or  permit.  Ques- 
tions cover  the  first  four 
elements  of  the  radiotele- 
phone license  exam.  An- 
swers are  comprehensive  and  detailed  and 
relevant  to  the  pertinent  subjects  of  the  exam. 
Apart  from  its  value  as  preparation  for  the 
exam  J  this  book  is  an  excellent  * 'self-quiz"  on 
the  technical  aspects  of  radio'and  television, 
272  pages.  Order  EE-031,  only $6.95 

17TH  EDITION  OF  THE  FAMOUS 

Radio  Handboolc 


Tells  how  to  design, 
build,  and  operate  the 
latest  types  of  amateur 
transmitters,  receivers, 
transceivers,  and  am- 
plifiers. Provides  ex- 
tensive, simplified  theory  on  practically  every 
phase  of  radio.  Broadest  coverage;  all  origi- 
nal data,  up-to-date,  complete.  848  pages. 
Order  EE- 167  ,  only I  ^ ....  $  12.95 
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Order  from  your  electronic  parts 
drstributor  or  send  coupon  below. 


EDITORS  and  ENGINEERS,  Ltd 


q'i'i>l'.^:':^'<l'f:/fy{^^^^ 
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P.O.  Box  68003,  New  Augusta,  Ind 

Ship  me  the  following  books; 
D  No.  EE-050      D  No.  EE-031 
n  No.  EE.167 


Dept,    73E-7a 
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Suggested  layoul. 

also  be  used  for  driving  headsets  in  either 
a  commLmications  receiver  or  for  a  high- 
fidelity  sound  system.  Because  of  the  large 
amount  of  feedback  used  in  the  amplifier 
the  distortion  of  signals  is  very  low  (less 
than  1  per  cent)  so  long  as  the  input  to 
the  amplifier  does  not  exceed  the  satura- 
tion value.  The  connection  of  the  amplifier 
for  each  of  its  available  gain  options  is 
shown  in  Fig.  4<  To  ensure  low  distortion 
the  maximum  peak-to-peak  input  voltage 
to  the  amplifier  must  not  exceed 

0.8  X  V  Supply 
Voltage  Gain 

For  example,  if  a  20-volt  supply  is  used 
and  the  voltage  gain  is  10,  the  maximum 
input  voltage  would  be  1.6  volts  peak-to- 
peak.  For  a  voltage  gain  of  20 ,  the  maxi- 
mum  input  would  be  0,8  volts,  etc. 

Caution  must  be  exercised  when  using 
this  device  to  avoid  shorting  the  output  of 
the  device  when  the  supplies  are  turned  on 
and  to  limit  the  minimum  load  impedance 
to  200  ohms.  Possible  damage  to  the  am- 
plifier may  result  if  these  suggestions  are 
not  followed. 

W7AKS 


*  •  * 


.state. 


Zip. 


YOUR  CALL 

Please  check  your  address  label  and  mate  sure 
that  it  Is  correct.  In  cases  where  no  call  letters 
has  been  furnished  we  have  had  to  make  one  up. 
If  you  find  that  your  label  has  an  EE3*&*  on  it 
that  means  we  don't  know  your  call  and  would 
appreciate  having  it. 
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The  New  Tower 


Muriel  Joan  Smith  WA2eXT 
135  Highland  Ave. 
Highland^  N©w  Jersey  07733 


Tm  a  ham  by  marriage  .  -  .  and  by  love. 
By  marriage,  since  I  never  would  have 
given  any  thought  to  the  hobby  if  my  OM 
wasn't  so  vitally  interested  in  it  (it's  easier  to 
join  'em  than  fight  'em).  By  love,  because 
it's  impossible  to  shrug  ofF  such  a  fascinating 
pastime  after  that  first  contact. 

Now,  after  this  summer,  I  can  also  say  I'm 
a  ham  by  courage  .  ,  .  I've  had  my  first 
legal  battle  and  climbed  my  first  forty  foot 
tower! 

When  we  put  our  first  antenna  up»  it  was 
against  the  side  of  a  house,  easily  accessible 
because  of  a  lower  roof.  Then  we  moved, 
and  the  second  antenna  went  up  on  the 
chimney,  flanking  a  rather  steep  roof.  I 
didn't  assist  with  the  installation  of  this 
one,  claiming  insufficient  time  and  energy, 
the  direct  result  of  the  acquisition  of  a 
t^s  clve  room^  three-quarter  century  old  house. 

Then,  after  months  of  hard  saving  and 
careful  scanning  of  ads,  we  agreed  on  a 
forty  foot,  self-supporting  Spalding,  whichj 
we  further  agreed,  would  be  erected  in  the 
back  yard. 

Because  it  is  no  small  trick  to  hide  a 
tower  which  is  taller  dian  anything  else  in 
the  neighborhood,  and  because  we  wanted 
to  avert  the  possible  order  to  take  it  down 
because  of  neighborhood  complaints,  we 
decided  to  go  about  it  legally  and  get  a 
building  permit  ,  ,  ,  our  very  first  mistake! 

I  went  to  the  municipal  building  to  read 
the  section  of  the  building  code  which  gov- 
erns towers.  The  regulations  gave  the  neces- 
sary thicknesses  of  steel  for  the  tower,  and 
the  approved  widths  for  withstanding  wind 
velocities.  It  said  nothing  about  distance 
from  other  buildings,  limit  on  height,  or 
related  subjects.  This  might  turn  out  to  be 
easy  after,  all  .  .  .  we  even  Jived  with  the 
building  code! 

We  knew  Spalding  had  be^n  in  business 
long  enough  to  have  figured  out  wind  veloci- 
ties, snow  weight  and  other  minor  problems, 
so  we  didn't  give  that  part  any  thought  as 
we  headed  to  the  building  inspector  for  the 
required  permit  (At  this  time,  Fd  like  to 
interfect  that  the  BI  is  a  non-ham,  and  a 
pigeon  fancier  to  boot) 

The  BI  said  fine  when  we  told  our 
plans,  he'd  be  up  to  issue  the  permit.  But 


a  few  hours  later,  he  called  and  jubilantly 
(well,  we  thought  he  was,  anyhow)  claimed 
we  couldn't  put  up  a  tower  .  .  .  the  ordinance 
reads,  he  said,  an  antenna  structure  can't 
be  any  higher  than  half  the  width  of  our 
property.  Well,  to  somebody  who  had  just 
paid  the  better  part  of  a  hxmdred  dollars 
to  one  of  the  best  ham  dealers  around,  and 
who  owned  a  piece  of  propert>^  fifty-six 
feet  wide,  slightly  narrower  than  the  sup- 
posed eighty  foot  requirement  for  a  forty 
foot  tower,  this  didn't  sit  too  welL  Rather 
than  admit  defeat,  we  naturally  assumed 
the  BI  read  the  ordinance  wrong.  Or  even, 
the  ordinance  might  have  to  be  amended. 
It  was  as  simple  as  that 

^X'^orking  under  the  first  assumption,  we 
again  visited  the  borough  offices  to  read 
the  building  code  (whose  pages  number  in 
the  thousands)  with  the  inspector.  Right 
off,  (thank  goodness)  we  found  he  had  read 
die  ordinance  wrong.  Our  next  problem  was 
to  convince  him  of  it. 

The  inspector  had  completely  disregarded 
the  section  on  towers  (he  said  that  only 
referred  to  the  '1>ig  city"  where  the  big  radio 
stations  are)  and  read  the  section  governing 
antennae.  This  section  did  clearly  state  that 
the  antenna  structure  could  not  be  of  a 
height  more  than  half  the  width  of  the 
property.  We  even  agreed  with  this,  indicat- 
ing that  our  antenna  structure,  to  be 
mounted  atop  a  forty  foot  tower,  was 
about  four  foot  high. 

We  explained  the  difference  between  an 
antenna  and  a  tower  .  .  ,  but  it  was  afl  to 
no  avaiL  The  BI  was  convinced  that  since 
the  antenna  and  the  supporting  pole  were 
to  be  mounted  on  top  of  the  tower,  this 
indeed  made  the  tower  an  "antenna  struc- 
ture." 

Our  next  course  of  battle  was  to  ask  if 
every  house  in  the  borough  was  to  be  con- 
sidered an  antenna  structure,  since  every 
house  (well,  almost)  had  a  television  antenna 
atop  it.  We  further  pointed  out  that  none 
of  the  houses,  barring  any,  were  less  than 
half  the  \\  idth  of  the  properv^  on  which  they 
were  built 
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Of  course,  oiir  friend  the  BI  disagreed. 
The  primary  purpose  of  the  house,  he  said, 
was  to  Uve  in;  an  antenna  on  top  was  a 
secondary  purpose.  Here  we  pointed  up  two 
more  facts;  one,  the  ordinance  said  nothing 
about  primary  or  secondary  purposes,  and 
two,  even  if  it  did,  perhaps  we  were  erect- 
ing the  tower  because  we  Uke  the  looks  of 
one  hundred  and  twenty  pounds  of  steel 
neatly  arranged  in  the  backyard.  That  a  four 
element  six  meter  antenna  would  be  atop 
it  was  secondary.  We  went  a  few  more 
rounds,  but  an  inspector  who  uses  pigeons 
rather  than  electronics  for  communications 
is  a  hard  one  to  convince  of  the  merits  of 
amateur  radio  and  related  topics.  He  denied 
us  our  permit. 

This  left  two  other  avenues  open  to  us* 
We  could  either  do  it  legally  or  illegally. 
For  the  first,  we  could  get  his  denial  in 
writing  and  appeal  to  the  zoning  board  for 
a  variance*  But  this  would  be  like  admitting 
the  inspector  was  right,  a  fact  of  which  we 
still  weren't  convinced.  We  could  hire  an 
attorntey  and  have  him  explain  iiie  differ- 
ences between  an  antenna  and  a  tower.  But 
after  spending  our  hard  earned  and  harder 
saved  funds  on  said  tower,  this  wasn't  too 
feasible  an  idea  either.  We  could  plead  our 
cause  to  the  several  hundred  other  hams  in 
the  county  and  picket  borough  hall  •  .  .  but 
pickets  are  too  common  now.  We  could  ap- 
peal to  the  governing  body  and  get  their  de- 
cision on  the  matter.  But  this  would  take 
monthSj  and  at  a  time  when  6  meters  was 
wide  open,  this  wasn't  too  brilliant  either. 

The  only  other  way  open  was  the  illegal 
way  ,  ,  ,  *  .  go  ahead  and  put  up  the 
tower  and  let  the  permits  fall  where  they 
may. 

The  best  part  of  the  next  day  was  spent 
digging  a  four  foot  deep  hole,  two  feet  in 
diameter,  to  house  the  base  of  the  structm*e. 
Now,   this   sounds   easy   enough   for   a   few 


well-bodied  hams  to  tend  to,  but  in  a  yard 
that  has  a  slope  of  about  forty  degrees  and 
earth  which  seems  to  be  made  entirely  of 
ironstone  in  giant  chunks^  it*s  easier  said  than 
done. 

But  finally,   the  hole  was   dug,   the  base 

inserted,  and  the  easy  part  began.  It  took 
a  scant  few  minutes  to  assemble  the  five 
sections  and  walk  them  up  to  their  full  forty 
foot  height*  Next  came  mounting  the  an- 
tenna, antenna  structure,  and  the  rotor,  and 
we  were  in  business. 

The  OM  climbed  the  tower  many  times, 
just  for  a  lark,  to  get  the  feel  of  it,  and  to 
see  the  view  (we're  not  far  from  the  ocean). 
On  my  first  attempt  I  climbed  twenty-four 
feet  and  began  to  think  how  stupid  it  was 
to  do  this  for  no  reason.  I  also  figured  it 
would  be  unfair  to  the  OM  if  I  climbed  to 
the  top.  After  all,  I  might  fall  and  break 
a  leg  or  something,  and  he'd  have  to  take 
care  of  the  four  harmonics  .  .  ,  *  »  how  could 
I  be  so  thoughtless? 

But  the  days  went  by  and  that  tower 
stood  in  the  yard,  the  topic  of  conversation 
at  all  neighborhood  coffee  clatches,  and  the 
envy  of  every  kid  in  town*  But  to  me,  it  was 
a  hundred  and  twenty  pound  hunk  of  steel 
that  had  the  best  of  me.  It  seemed  to  stare 
down  haughtily  at  me  from  its  great  height, 
and  dare  me  to  do  something  about  it.  I 
could  n't  take  it  any  more  ...  I  had  to  climb 
it  or  admit  defeat  .  .  *  ,  ,  which  was  the 
worse  alternative? 

So  with  good  sturdy  shoes  and  a  large 
helping  of  determination,  I  made  the  ascent* 
And  do  you  know,  it's  not  bad  at  all. 

The  tower  stands  now  as  a  part  of  the 
community.  It's  ignored  by  the  BI,  held  in 
awe    by    the    neighbors^    respected    by    the 

kids and  best  of  all,  conquered  by 

me,  an  xyl  who*s  ready  to  cHmb  it  any  time! 

.  .  ,  WA2GXT 


►  LEARN  CODE 

^^       the  right  way-  with 

^   Code  Sound  bnguage! 


3fe  W3CVB 


"The  specialized  language  of  sound''  brings  you  a  complete  study 
of  the  International  Morse  Code,  Satisfied  users  say— "Complete 
in  every  detail"— *Easy  to  leanl"— 'XSL  js  the  bestl"— Increase 
YOUR  receiving  speed,  master  the  code  now!    -^  ^  ^  ^  'i^  % 


CSL  NR  1  i  NH  2  (1  tape)  for  the  prospective  Novice,  Technician, 
General  or  Amateur  Extra  first.   3  to  25  wpm. 

CSL  HR  3  &  NR  4  (1  tape)  for  the  advanced  operator  with  a  sin- 
cere desire  to  copy  code  sounds  at  rapid  speeds.  How  to  copy 
behind,  etc.  25  to  55  wpm*  Both  tapes,  plenty  of  copy— ptaiR  an! 
scKVtnbled,  numerats  and  punctuation. 

Magnetic  tape,  T'  reel,  dual  track,  2  hours.  Immediate  ditivery. 
Send  checK  or  money  order.  (Specify  which  tape.)  $6.15  each. 

Both  tapes  on  one  order t  only  $13.50* 
nd  HistQiy  lecordintp  Dept  73,  Box  1B0lS,  Wishinftoiii  D.  C.  2U2S 
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PRESEMTING  THE  ALL  NEW 

AMECO  PT 

ALL  BAND  TRANSCEIVER 
PREAMPLIFIER 

-  6  THRU  160  METERS 

-  FEEDS  2nd  RECEIVER 

Model  PT,  with  built-in  power 
supply,  transfer  relay,  connecting 
cables,  wired  and  tested. 


Amateur  Net 


$49.95 


■  A  frame  grid  pentode  provides  low  noise  figure  with  ability  to  handle  strong  signals, 
greatly  improving  the  sensitivity  of  the  receiver  section  of  a  transceiver. 

■  A  unique  built-in  transfer  circuit  enables  the  PT  to  by-pass  itself  while  the  transceiver 
is  transmitting.  The  PT  also  feeds  the  antenna  input  of  a  2nd  receiver  as  well  as 
muting  it.  AMECO 

DIVISION  OF  AEROTRON,  INC.  ■  P.  0.  BOX  6527  ■  RALEIGH,  N.  C.  27608 


■■I 


New  160  Meter 
Allocations 

We  have  been  advised  by  the  FCC  that 
effective  July  1,  1968  there  will  be  new  fre- 
quency and  power  allocations  in  the  160 
meter  band.  In  order  to  facilitate  printing  of 
this  information,  we  have  estabhshed  the 
following  key  which  will  guide  you  in  find- 
ing yoiar  frequency  and  power  allocations 
for  your  particular  state, 

a.  1800-1825  kHz 

b.  1825-1850  kHz 

c.  1850-1875  kHz 

d.  1875-1900  kHz 

e.  1900*1925  kHz 
L  1925-1950  kHz 
g.  1950-1975  kHz 
h.  1975-2000  kHz 

0  Not  usable 

1  100  watts  days,  25  watts  nights 

2  200  watts  days,  50  watts  nights 
5  500  watts  days,  100  watts  nights 
k  1000  watts  days,  200  watts  nights 
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Mian  S.  Joffe  W3KBM 
531    East  Durham  Street 
Philadelphia.   Pa.    19119 


£20k 


Fig.    I.    Two    stages    of    audio,    resistance    coupled. 


Some  Audio  Thoughts 


Sooner  or  later  the  average  ham  rolls 
some  sort  of  an  audio  modulator  and  faces 
the  task  of  shaping  the  frequency  response. 
Some  fortunate  souls  drag  out  the  slip  stick 
or  log  tables  and  design  a  circuit  which 
works  like  a  dream.  You  and  I  hunt  the  junk 
box  and  solder  in  parts,  hoping  that  Prov- 
idence is  guiding  our  hands  as  well  as  the 
audio  bandpass.  What  I  would  like  to  sug- 
gest is  that  there  is  some  sort  of  happy  (?) 
middle  ground. 

Lets  examine  Fig.  1,  It  shows  two  stages 
of  audio,  resistance  coupled.  The  triodes  have 
a  mu  of  about  70  and  the  assigned  values 
of  plate  grid  and  cathode  resistors  are  in  the 
ball  park.  The  cathode  bypasses  have  been 
intentionally  omitted  to  make  the  follov\^ng 
point.  If  we  put  a  1  kHz  tone  through  the 
amplifier  and  bypass  either  cathode  with 
a  high  value  capacitor  (10  ^F  or  so)  we 
will  notice  tliat  the  gain  of  the  stage  goes 
up  by  six  to  eight  db.  The  response  at  this 
point  would  be  flat  from  about  50  Hz  to 
well  past  the  upper  limit  that  we  would  be 
interested  in  obtaining  in  a  communications 
modulator.  Naturally  if  we  bypassed  both 
cathodes  the  overall  gain  would  be  some 
12  to  16  dB  higher  than  without  the  bypasses. 

The  frequency  bandpass  of  average  in- 
terest to  tfie  ham  as  regards  his  audio  mod- 
ulator nms  from  about  300  Hz  on  the  low 
end  to  about  3000  Hz  on  the  high  end, 
a  band  pass  which  will  provide  adequate 
voice  identity  and  intellegibility  without  tak- 
ing up  too  much  spectrum  with  side  band 
or  bands. 

Lets  take  a  peek  at  Fig,  2. 


This  shows  what  happens  when  the  cath- 
ode resistors  are  bypassed  by  various  small 
values  of  capacity.  Notice  that  the  0,3  mF 
condenser  provides  all  the  bypassing  needed 
at  the  high  end  to  retain  stage  gain  and 
at  the  same  time  gives  a  moderate  roll  off 
at  the  low  end.  This  points  up  the  idea 
that  the  voltage  gain  stages  of  your  modu- 
lator do  not  need  the  big  fat  eleetrolytics 
so  commonly  seen.  The  smaller  properly 
selected  values  do  the  trick  nicely. 

100  Hz    300  Hz    1  kHz    3  I<Hz    5  kHz 


0.1  mfd 

±0 

+1 

+3.5 

+7 

+7.5 

0.2  mfd 

±0 

+2 

+6 

+7.5 

+8 

0.3  mfd 

+1/4 

+3.5 

+7 

+8 

+8 

0.4  mfd 

+1 

+4.5 

+7.5 

+8 

+8 

0.5  mfd 

-rl 

+5.5 

+7.5 

+8 

48 

Fig.   2.    Gain    vs. 

Frequency 

for    various 

values 

cafhodle    by- 

-pass. 

A 


The  remaining  reactive  element  in  om* 
simple  voltage  amplifier  in  Fig.  1  is  the 
interstage  coupling  condenser  Cc. 

The  second  stage  grid  resister  is  speci- 
fied as  220  K,  so  the  value  of  this  coupling 
condenser   is   examined   with   this   value   in 


The  coupling  condenser  in  conjunction 
with  the  grid  resistor  forms  a  frequency 
sensitive  voltage  divider  between  the  two 
stages.  Since  capacitive  reactance  varies  in- 
versely with  frequency,  the  higher  frequen- 
cies are  more  readily  passed  than  low  fre- 
quencies» 

Let  us  take  note  of  some  Xc  values  at  1 
kHz, 
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0*01   mF   has   a   reactance  of   about   16,000 

oluns. 
0-005  Xc  is  about  32,000  ohms 
0.001  Xc  is  about  160,000  ohms 

Notice  that  only  the  latter  value  starts 
to  exhibit  a  large  proportion  of  tiie  grid 
resistor  220,000  ohms. 

Taking  the  circuit  of  Fig,  1  without  any 
bypass  condensers  across  the  cathode  re- 
sis  tors,  we  substitute  the  three  values  of 
coupling  condensers  specified  and  the  re- 
sulting frequency  responses  are  tabulated 
in  Fig,  3. 


100  Hz 

300  Hz 

IkHz 

3kHz 

5kHz 

.01        -1.5 

-0.5 

to 

±0 

±0 

, 005      -3 

-0.5 

to 

±0 

±0 

.  001      -8 

-2 

+  0 

±0 

±0 

Fig.   3-   No   cathode   by-passes. 

Now  let's  put  the  two  methods  of  re- 
sponse control  together  by  putting  a  0.3 
mF  condenser  across  one  of  the  cathodes 
bias  resistors  and  substituting  the  same  three 
values  of  Cc  in  the  amplifier.  Fig,  4  shows 
the  results  of  the  combination. 

Notice  that  the  0.001  ^F  Cc  really  be- 
gins to  tailor  the  low  end^  although  the  .005 
mF  Cc  would  probably  sound  just  as  accept- 
able keeping  in  mind  that  the  combination 
of  di£Ferent  microphones  and  diflPerent  voices 
coupled  with  shack  acoustics  enter  into  the 
final  decision  as  to  what  is  right  for  you. 

You  might  well  wonder  what  the  relative 
responses  would  be  if  you  repeated  the  ex- 
periment \\ath  a  cathode  bv^pass  of  0,2  mF. 
The  results  here  \\  ould  be  close  to  the  values 
in  Fig.  4-  However  if  you  dropped  the  cath- 
ode bypass  value  down  to  0.1  t^F  you 
would  notice  that  the  1  kHz  gain  would 
drop  about  three  dB  over  the  condition  we 
had  when  we  bypassed  the  cathode  with  a 
juicy  electrolytic.  This  loss  in  gain  would 
show  up  as  a  high  frequency  tilt  in  the  re- 
sponse curve*  Since  we  have  achieved  a 
reasonable  depression  of  the  low  end  of  the 
response  curve  with  little  finite  gain  loss 
this  would  be  designing  in  the  wrong  direc- 
tion. So  far  our  values  of  cathode  bypass 
and  coupling  condenser  most  favorably  dis- 
posed to  meet  our  ends  have  been  0.3  mF 
and  0.001   respectively. 

Recalling  so  far  that  we  have  only  by- 
passed one  of  the  two  cathodes  let  us  exam- 
irje  what  happens  when  we  bypass  both 
cathodes  with  0.3  mF  condensers.  We  now 


100  Hz 

300  Hz 

IkHz 

3  kHz 

5kHz 

.  01        -7. 5 

-4.5 

±0 

±0 

•H>.5 

.  005      -9. 5 

-4.5 

±0 

+0 

40.5 

.001      -21 

-8 

±0 

±0 

+0.5 

Fig*  4-  0.3  mfd   by-pass* 

pick  up  some  six  to  eight  db  of  gain  and 
should  expect  the  ciu've  to  tilt  up  in  both 
directions.  The  results  tabulated  in  Fig.  5 
show  the  results*  These  results  are  interest- 
ing but  must  be  examined  with  respect  to 
the  rest  of  the  contemplated  circuit.  An  un- 
bypassed  cathode  is  a  very  nice  point  to 
return  feedback  which  will  contour  the  up- 
per frequency  response  of  your  amplifier,  so 
you  may  not  want  to  bypass  at  this  point. 
It  is  relatively  simple  to  **build  out"  a  modu- 
lation transformer  with  shtmt  capacitors  to 
control  the  high  frequency  end  of  your  mod- 
ulator but  a  readily  available  feedback  point 
is  nice  from  the  standpoint  of  distortion 
reduction  also. 


100  Hz 

300  EIz 

IkHz 

3  kHz 

5  kHz 

.  01        -12 

-7 

0 

+2 

+2 

.  005      -15 

-7 

0 

+2 

+2 

,  001      -26 

-10 

0 

+2.5 

+2,5 

Rg,   5.    Both    cathodes    by-passed* 

If  you  favor  a  pentode  triode  combination 
for  mike  amplification  the  same  general 
principles  hold  as  aheady  outlined.  Play- 
ing with  pentodes  generally  allows  you  to 
trade  ofi^  surplus  gain  for  the  frequency  roll 
offs  desired.  In  addition  you  have  the  screen 
grid  to  play  with  as  a  low  end  control  In- 
stead of  bypassing  the  screen  with  a  heavy 
hand,  try  selectively  bypassing  it  with  dif- 
ferent values  of  capacitor  and  you  will 
readily  demonstrate  that  between  complete 
by  passing  and  the  unstable  too  lightly  by- 
passed region  that  tliere  is  an  interesting 
area  of  frequency  control  available  to  you, 

.  .  .  W3KBM 


GROUMDED  GRID   FILAMENT  CHOKES 

10  Amp.  $3.00,  22  Amp.  $3 JO,  30  Amp- 
$4.00.  Bifilar  Wound,  Ferrife  Core,  Siie  %  % 
5",  RF  Plat©  Chokes.  2500VDC  800  Ma.  $2,00 
PP  ConUSA,  Calif-  add   sales  fax* 

WILLIAM   DEANE 

S831  Sovereign  Rcf,,  San  Dlego«  Caflf.  92T23 
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J.  K.  Bach  WB2PAP 
tvy  Hill  Rodd 
Walden.   NX   12586 


Sooner  or  later  it  had  to  happen.  The 
F.C.C,  is  putting  db  questions  in  its  hcense 
examinations.  The  student  who  told  me  was 
quite  bitter  about  it-  He  had  memorized 
both  db  formulas  and  they  did  not  help 
him  a  bit.  It  seems  the  Commission  fur- 
nished ncitlier  sHde-rule  or  log  tables;  they 
expected  him  to  work  the  example  in  his 
head! 

Questioning  revealed  that  the  example 
concerned  the  net  gain  in  db  of  an  ampli- 
fier with  such  and  such  tube  gains,  these 
and  those  transformer  ratios,  which  were 
easy  enough  if  you  knew  the  conesponding 
db  ratios,  which  he  did  not.  Yesterday,  a 
very  few  knew  tliem;  today,  many  find  diem 
useful,  and  tomorrow  they  will  be  required 
of  all  technicians.  Since  learning  them  is 
httle  more  than  a  knack  so  there  is  little 
reason  for  procrastination. 

In  the  early  twenties,  the  AT&T  Co.  had 
a  unit  which  they  called  a  "Standard  Cable 
Mile.'*  This  was  the  loss  of  one  mile  of  ex- 
change cable*  They  didn't  coil  up  a  mile 
of  it  in  the  basement  for  comparison,  of 
course.  They  had  a  panel  with  a  variable 
attenuator  having  one  mile  steps,  and  a 
switch,  A  tone  through  the  panel  was 
switched  either  to  the  circuit  to  be  measured, 
or  to  a  comparison  circuit,  and  the  result 
judged  by  ear. 

Science  marched  on,  and  they  came  up 
with  the  Transmission  Unit^  or  TU.  This 
logarithmic  unit  was  approximately  the  same 
as  the  Cable  Mile,  but  by  this  time  they 
had  transmission  measuring  sets  calibrated  in 
TU.  These  were  much  more  accurate  and 
convenient. 

"  Later  still,  the  TU  was  renamed  the  deci- 
bel»  or  one-tenth  Bel,  one  L.  The  Bel  was 
named  for  A,  G.  Bell,  of  whom  yon  may 
have  head.  The  db  was  always  to  be  written 
in  lower  case,  and  singular!  Originally  it  was 
recommended  that  db  be  handwritten  with 
the  d  and  the  b  run  together,  sharing  a  com- 
mon   stem.    Indeed,    it    can    be    easily    and 
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Fig.  h  Since  db  are  hard  to  illustrate,  the  author 
suggested  we  use  a  pretty  girL  Appropriate  since 
db  is  a  measure  of  power  and  never  underesiimate 
the  power  of  a  woman.  Our  model  is  the  lovely 
Mrs.   Wayne  Green   (Lin),  wife  of  our  publisher. 


rapidly  written  this  way,  with  a  t\\itch  of 
the  fingers.  This  convention  has  been  aban- 
doned, j)robably  because  of  its  vulgar  ap- 
pearance^. This  is  one  more  reason  for  the 
paucity   of   illustrations    in   this    article^. 

Now  we  need  a  few  iiiles  of  thumb— and 
ear— to  locate  ourselves  in  this  unfamiliar 
countryside.  They  should  be  memorized 
and  used  whenever  possible  for  familiari- 
zation. You  will  find  them  useful 

One  db  is  really  quite  small,  with  a  power 
ratio  of  only  1*259  to  1.  Don't  memorize 
thiSj  but  remember  that  a  one  db  change 
in  pmver  is  the  smallsst  that  can  po-mhhj 
be  heard.  Tliis  is  true  whether  yon  are  talk- 
ing about  —37  to  —38  db  or  plus  52  to 
plus  53  dh— the  ratio  is  the  same.  Broadcast 
stations  have  gain  controls  with  slepji.  You 
never  hear  the  steps,  because  they  are  % 
db  ones* 

3  db  is  B.  power  ratio  of  1.995  to  1.  Re- 
member it  as  2  to  1  poioer  ratio^  which  is 
close  enough^.  With  careful  listening,  you 
can  detect  this  change  in  power  in  program 
material  J  speech,  etc.  You  might  say  it  is  the 
smaUesi  change  in  power  that  can  be  de- 
tected under  average  conditions, 

6  <lb  is  a  power  ratio  of  3.931  to  1,  Re- 
member it  as  4  fo  1;  the  error  uiU  never  be 
important.  6  db  is  the  smallest  worth-while 
increase  in  power^  so  far  as  the  ear  is  con- 
cerned. Significantly,  it  is  also  equal  to  one 
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S"  unit.  6  db  is  noticeable,  but  not  over- 
powering. 

10  db  is  Si  power  ratio  of  10  to  1  and  it 
is  EGG-ZACTLY  ten  to  one  by  definition . 
Such  a  power  increase  cannot  he  overlooked 
under  any  circumstances— it  is  well  worth- 
while. When  a  broadcast  station  increases 
power>  it  often  does  so  by  ten  db  steps— 
5  w^atts  to  50,  50  to  500  to  5,000. 

If  you  swap  your  10  watt  hi-fi  amplifier 
in  on  a  20  watt  one,  it  will  not  sound  *' twice 
as  loud.**  In  fact,  you  will  hear  little  if  any 
difference,  except  possibly  a  little  less  dis- 
tortion. Every  ham  knows  about  increasing 
power  to  get  out  better.  If  100  watts  puts 
you  about  3  db  above  the  average  noise, 
you  will  be  hard  to  read.  200  watts  will 
then  put  you  6  db  above  the  noise  which 
is  more  better,  and  vou  will  settle  for  that 
if  you  can't  get  plus  ten  db,  the  full  gallon. 
Most  telephone  Hues  will  average  out  6 
to  10  db  in  loss.  You  can  talk  qmfe  easily 
over  a  Hne  with  20  db  loss— this  is  10  plus 
10  db  or  —20  db  (minus  to  indicate  loss) 
or  0*1  power  times  OJ  power,  which  is  0.01, 
the  ratio  of  input  to  output  power. 

If  your   line   measures    suddenly   35   db, 
*  you  can  suspect  that  one  side  of  the  line  has 
has   gonCy   especially   if  it  also   goes   noisy. 
But  you  can  usually  still  talk  on  it. 

10  db  is  the  most  loss  you  can  talk  over— 
and  this  requires  na  distortion  and  a  quiet 
line.  You  can  hear  the  guy  on  the  other 
end  clearly,  but  oh  so  faintly— so  far  away! 
And  right  here,  my  friends,  is  the  Secret 
of  the  Barefoot  SSB  exciter.  For  many  years, 
the  transmission  advantage  of  SSB  over  AM 
(with  transmitted  carrier)  was  explained  on 
a  concentration  of  sideband  power  at  the 
transmitter  (6  db)  and  halved  receiver 
bandwidth  (3  db)  basis.  The  total  advantage 
claimed  is  9  db.  Now  this  can  be  proved 
by  mathematics,  but  is  ridiculously  conser- 
vative, as  any  ham  knows.  The  real  reason 
SSB  gets  out  is  that  it  is  a  low  distortion 
system.  I  realize  that  many  will  scoff  at  this, 
but  it  is  nevertheless  a  fact.  It  is  the  only 
way  to  account  for  the  known  facts— and 
the  next  time  you  hear  someone's  five  watt 
exciter  clear  across  the  continent^  think  of 
this.  He's  faint— very  faint  1— but  you  can 
hear  everything  he  says.  An  AM  signal 
would  be  as  loud— probably  louder— but  you 
couldn't  get  intelligence  out  of  it. 

To  get  back  to  the  power  ratios:  they  are 
aU  positive  ones.  To  get  negative  ones,  you 
just  turn  the  fractions  over,  or  divide  them 


into  one.  Of  course,  if  you  know  your  Loga- 
rithms, you  can  work  with  negative  values 
all  right,  and  sometimes  you  have  to— re- 
member 8  dot  umpty-unip  —10  to  simplify 
a  minus  two  characteristic?  But  wdth  db^ 
nobody,  but  nobody!— ever  does  this.  They 
figure  positive  values,  and  remember  to  call 
the  answer  negative.  Plus  three  db  (up)  is 
twice  power,  while  minus  3  db  is  H  power. 
But  it  is  easier  to  think  two  to  one  rather 
than  one-half  J  and  the  number  comes  out  ifie 
same  in  db,  you  just  have  to  remember  to 
call  a  loss,  minus* 

db  notation  is  full  of  pleasant  little  sur- 
prises like  this,  if  you  know  how  to  find 
them.  Now  rest  your  eyes  a  moment  on 
Fig*  1,  after  which  we'll  make  the  following 
small  table: 


b!e  t 


db 
10 
20 
30 
40 


Power  ratio 

10  to  1 

100  to  1 

1,000  to  1 

10,000  to  1 


You  see?  A  decimal,  or  finger-counting 
system— and  you  thought  it  w^as  hard!  Notice 
that  the  db  values  add^  by  tens,  and  the 
power  ratio  values  multiply  by  factors  of  10, 
It  sounds  a  little  silly  to  convert  power 
ratios  to  db  just  to  save  the  trouble  of  mul- 
tiplying ratios,  but  in  practice  it  is  very 
much  easier. 

Here's  something  el^e  to  notice;  1  db 
(one- zero)  equals  10  to  1  and  ten  has  one 
zero  in  it,  20  db  (fu;o-zero)  equals  100  to 
1,  and   100  has  two  zeroed. 

At  this  rate,  60  db  represents  a  power 
ratio  of  one  million— a  one,  followed  by 
six  zeroes.  How  very  nice  it  is  to  have  some- 
thing simple  for  once! 

How  about  the  values  between  the  tens? 
Are  we  not  approximating  a  little  too  much? 
Well,  we  haven't  finished  yet,  for  one  thing, 
and  the  "ten-spots"  are  ihe  ribs  of  the  struc- 
ture which  we  must  get  firmly  in  mind. 

Everyone  who  proposes  to  explain  db  no- 
tation gets  asked  to  cut  out  all  the  palaver 
and  just  draw  a  graph.  OK,  take  another 
glance  at  Fig-  1  and  get  a  piece  of  8V2  x 
11    and  well  draw   one. 

What  scale  shall  we  use?  How  about  0 
to  100  db  by  tens  along  the  bottom  edge, 
and  Mi>  inch  to  the  db  or  vice-versa  along 
the   left   edge?   Start   oflf  with   zero-zero   in 
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HeWo  there  .  .  • 

My  name  is  Romey  and  I'm  here  to 
give  you  a  preview  of  STELLAR'S 
Suit  case  St  a  Horn  Ifs  just  in  the  ex- 
perimental stage  nov^,  but  if  you 
hams  want  it  and  will  tell  me  what 
features  you'd  like  in  it,  we  plan  to 
make  it  available  as  a  package  at  a 
later  date.  If  you  send  me  your  ideas, 
ni  see  that  you  get  a  merchandise 
certificate  for  each  one  we  use.  Write 
me  at  Department  M  for  further  in- 
formation. 73  es  88. 
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stellarlilndustries 

mv-  or  STELUfi  l  lac. 
SALES  AND  SERVICE 


ELECTRONIC  COMMUNICATIONS  EQUIPMENT 

TO   GRAHAM   ROAD  WEST 

ITHACA,   N.  Y.  T4850 

TELEPHONE:   AREA  CODE  607   273-9331 


Your    lieadqudH-ers    In    Central    New    York    for    new    and    used    ham    gear-^ales    and    service*    Mall 
orders  welcomed, 

HoMts:  9:00  A.M,  to  5:30  P.M.  Monday  through  Friday  9:00  A.M.  to  5:00   P.M.  Saturday 


the  lower  left  side-pocket.  At  the  10  db 
point,  go  up  Mo  inch  and  make  tlie  sec- 
ond dot.  20  db  is  ten  times  as  much  as  10 
on  a  linear  scale,  so  put  it  U  inches  over 
the  base  line  at  20  db.  30  db,  ILl  inches, 
40  db,  off  the  paper,  himn!— 50  db,  out  of 
the  house,  60  db,  across  the  street,  70  db 
across  the  river  and  under  the  trees,  80  db, 
the  next  tovm,  90  db,  Peoria^  and  100 
db,  Hawaii, 

Obvdously  our  db  scale  was  too  large.  So 
let's  make  1  db  equal  to  one-hinidredth 
inch.  This  keeps  us  on  the  paper  ten  db 
longer,  but  we  still  wind  up  in  Peoria  at 
100  db.  Me,  whenever  anyone  says  "One 
Hundred  db/'  I  stand  and  uncover.  It  is 
not  a  number  to  be  taken  lightly-  OK, 
students— just  how  big  i^  100  db?  What  is 
the  power  ratio?  If  you  made  your  scale 
1/1000  of  an  inch  to  the  db,  where  would 
you  go  off  the  paper?  Of  course  I  have 
heard  of  log  paper.  It  tricks  the  eye,  but 
never  completely.  You  know  the  log  scale 
represents  a  large  quantity,  Imt  just  how 
large?  I  can  visualize  it  better  myself  as 
distances  such  as  Peoria, 

When  Logarithm  sharks  and  slide-rule 
jockeys  work,  with  db^   they  invoke  "powers 


of  ten'  and  "adding  and  subtracting  ex- 
ponents*' and  similar  necromancy.  A  shde- 
rule  is  very  useful  for  smelling  out  the 
intervals  between  the  powers  of  ten,  but 
stupid  as  hell  about  decimals,  as  any  devotee 
will  tell  you.  So  your  engineer  has  mem- 
orized his  powers  of  ten  until  it  is  per- 
manently in  the  head-bone,  which-is-con- 
nected-to-the-neck*bone,  and  tlie  big  act 
with  the  slide  and  the  cursor  is  just  to  find 
out  how  much  3.4  of  43,4  db  is— he  al- 
ready knows  how  much  the  40  db  is. 

So  you  cannot  snow  the  engineer— snow- 
ing is  his  business,  (Fm  kidding— it  is  only 
a  "oery  small  part  of  his  business.)  But  op- 
erating and  supervisory  personnel  ore  fair 
game,  and  easy  game  usually— they  do  a 
lot  of  kidding  themselves  and  so  are  vul- 
nerable. 

Like  so;  Someone,  possibly  under  post- 
hypnotic suggestion,  happens  to  mention  that 
Tropo-Scatter  systems  sure  have  a  high 
path-loss — -150  db  or  so.  Don't  never  pipe 
up  with  "That's  one  times  ten  to  the  minus 
fifteenth."  They'll  shrug  it  off.  Instead,  fish 
out  a  piece  of  paper  and  slowly  write  a  1 
with  fifteen  zeros  after  it.  Do  not  say  fifteen, 
or  they  may  get  the  connection.  Unless  they 
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know  their  logs  well,  they  still  won't  get 
it  after  working  it  out  with  the  tables— I 
don't  know  why,  but  they  don't  Abstracted, 
mavbe. 

Maybe  some  wise-guy  reads  73.  Smile 
and  shrug  and  walk  away.  Did  he  do  his 
home-work?  If  not,  you  will  still  win  out; 
soon  no  one  will  argue  db  with  you  if  you 
know  your  stuff.  This  is  the  difference  be- 
tween knotmng  a  subject,  and  knowing  abotit 
it 

In  that  connection,  people  who  know  the 
db  formulas,  and  little  else  about  the  db 
notation^  often  say  "dee-beez  of  voltage" 
and  "dee-beez  of  power."  as  if  these  were 
difiFerent  things. 

Not  so.  The  db  is  by  definition,  a  power 
ratio^and  electrical  power  at  that*  The 
other  formula?  Well,  when  you  say  "Power" 
or  "Watts",  generally  two  formulas  come 
to  mind:  E  x  I  and  PR,  So  do  you  say 
"I  X  E  power"  and  "I=R  power'?  Hardly. 
Watts  is  watts.  And  db  is  db,  and  this 
turns  out  to  be  simpler,  not  more  complex. 
You  could  actually  take  the  formula  for 
power  ratios,  db  equals  10  log  P2/P1  and 
substitute  E2/E1  or  12/11,  provided  you 
squared  the  E  or  I  term  first.  It  actually 
works!  But  it  is  a  lot  of  trouble,  and  one  of 
the  very  nicest  things  about  Logarithms  is 
that  the  sqimre  of  a  number  is  equivalent 
to  its  log  doidiled.  So  put  a  two  in  there 
somewhere  and  you  can  use  the  E  or  I 
ratio  directly.  The  two  times  the  10  is  20, 
hence  "20  log—"  in  the  formula.  A  db  is  ah 
ways  a  db^  and  there  is  only  one  kind* 
Since  power  is  proportional  to  E  or  I 
squared  you  cannot  compare  2  to  1  power 
(3  db)  with  2  to  1  voltage  (6db)  legiti- 
mately- 

Anotfier  glance  at  Fig-  1,  another  table; 


Table 

II 

db 

power  ratio  E 

or  I  ratio 

30 

1,000 

31.62' 

3 

2 

L4r 

6 

4 

2 

10 

10 

3.162 

20 

100 

10 

30 

1,000 

31.62' 

You  can  complete  the  table  yourself,  tak- 
ing it  as  high  as  you  wish. 

Now  come  we  to  levels  expressed  in  db-, 
A  db  is   a  power  ratio   which   expresses   a 


MONOBEAMS 

FOR 

MORE         "\ 

DX  PUNCH 


CusK  Craft  Monobeams  com  bine  superior  efectrical  and 
mechankdl  feotures  with  the  best  qgqiity  mat«ricils 
©nd    workmein$hip. 


^28-3  10  meter,  3  ekment;   boom  UK 

^28^4  10  meter,   4  element,   boom  18' 

^21-3  15  meter,  3  efement,  boom  12' 

^21-4  15  meter,  4  element,  boom  22' 

U4-2  20  meter,  2  efement,  boom  lO' 

U4-3  20  meter,  3  element,    boom  20^ 


THE  BIG  WHEEL 

HORIZONTALLY     POLARIZED 
360°   GAIN   ANTENNA 
2  Met«r    #AiW-T44 
2  Boy  Stacking  Kit 
4  Boy  Stacking  Kit 


VHF-UHF  COLINEAR  ARRAYS 

Lightweight    High    Gain    Anter^no    Syitems 

CL-116  2        meter,    16  element  $17.50 

CL-216  IV4   meter,   16  element  14 JO 

CL-416  %  meter,   16  element  11.50 

32  &  64  Eloffi«nt  Stocking   KiH  Avoilabt* 


MOBILE/FIXED  SQUALO 

Squolo    ii    o    full    half    wove,    hori- 
xontolly    polarized^    ofnni-dJrectJQnol 

antcnno. 

ASQ*2     2  meter,   10^   squore  i  9M 
ASQ-22  2  meter    itacked  16.M 

ASQ-6     6  meter,  30"    squcsre      13.95 


S3I.» 

41.95 

77,50 


S1K95 
11.75 
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VHF/UHF 
YAGIS 

Combintt  oll*out  performohce 
with  optimum  »ize  for  Mil^  of 
ossembly  and  mounting  ot  your 
site.  They  con  b«  mounted  ver- 
tically^ horffontally^  in  poiri^  or 
quads. 


A 1 44' 1 1 
A 1 44-7 
A220-11 
A430- 1 1 
A144-20T 
A  50-3 
A  50  5 
A  50-6 
A50-10 
A  26-9 


6 

6 
6&2 


meter 
meter 
meter 
meter 
mater 
meter 
meter 
meter 
meter 
meter 


HAM  5TIK 


$23.50 


N«t 


U  element  $14.?5 

7  element  1  K95 

11   element  12.95 

1?  element  tO.95 

MultJ  po  for  I  zed  29.50 

3  element  15.95 

5  element  2U50 

6  element  34.95 
10  element  54.95 
10  element  29,95 


1-10-15-20  M«t«r 

Ad|uttoble   Dipole 
-^  with 

Universal    Mount 
Ideal  for  Smolf  loH, 
AparfmentSf  Vacationing 
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DUAL  GATE  MOSFET 

PRE -AMPS 


fo   175  Mhz.  $19.95  ppd. 

to  300  Mhi.  $23.95  ppd, 

to  400  Mhz,  $27.95  ppd. 

to  450  Mhi.  $31.95  ppd, 

•  Available  from  5  MHi,  to  4S0  MHi,  Bandwidth  is 
approjftmately   5%   of  frequency, 

•  Two  Dual  Gafe  MOSFET  amplifier  stages  with  each 
having  a  tuned  Input  and  tuned  outpuh  Each  Dual 
Gate  MOSFET  h  actually  an  Integrated  cascode  cir> 
cult  thu£  giving  you  2  caicode  circuits  equivalent 
lo  4  triodes, 

•  Exceptionally  low  noise  [2.S  Dfi  at  l75MHx.],  great* 
ty  reduced  cro£i  modulation  and  10  times  the  dy- 
namic range  (stgnal  handling  capability)  of  the  best 
bi-polar  transistors.  Also  superior  to  preamps  using 
junctjon    FETs    and    Single    Gate    MOSFETs, 

•  Internal  connections  for  high  Impedance  AGO  or 
manual   gain   control    if   needed* 

m  Type  BNC  input  and  output  receptacles  for  minimum 
loss  at   UHF.  Standard   Impedance  Is  50-75   ohms. 

•  Carefylly  tuned  at  our  laboratory  with  sweep  genera- 
tor and  oscilloscope  for  the  best  bandpass  character- 
Isttc, 

•  Full  wave   UHF  diodes  protect  input  translstor. 

•  Operates  on  4  to  U  volts  DC,  S  to   15  Ma. 

VANGUARD  LABS 

Dept.  H 
196-23  Jamaica  Ave.,  Hollis,  NY  11423 
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Album  e^QtiTiii  Ibrta  12" 
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THE  EASY  WAVl 

•  N«  Vlittcit  eimmldce 
T«  Dlftroct  Y««i 

•  J«t  Liit^n  Ar4  Immm 

Boi«d   Oil   mddem  ptythologfcal 
techniqM#t^This  couna  will  tobi 
you  b«yond  13  w.p.m,  fn 
LEU  THAN  HALF  THE  T1MB 

Alto  dvaKobl*  dd  magrwtfc  Uxpm, 
See  your  dMiler  Aewl 
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206  Eoil  Front  StiMt*  Plomwi,  Cotorado 


gain  or  loss  very  well.  Suppose  we  take 
some  reasonable  amount  of  power,  such  as 
the  milUwattj  and  cjill  this  0  dZ?;H— the  m 
for  miJJiwati.  Counting  up  ten  db  to  plus 
10  dbm  we  have  10  milliwatts,  while  down 
to  — 10  dbm  we  have  one  tenth  milUwatt, 
or  one-ten-thousandth  of  a  watt.  Simple 
enough. 

One  milliwatt  peak,  or  0  dhrn  peak  is 
the  power  you  can  expect  out  of  a  telephone 
set,  or  an  F-1  button.  At  one  time,  6  milli- 
watts  was  a  common  reference  but  with 
the  growdi  of  Broadcasting,  the  milhwatt 
reference  was  universally  adopted  for  uni- 
formity. Note  well  that  no  impedance  is 
specified-  You  can  have  a  dbm  at  1200 
ohms  or  600  ohms  or  75  ohms  or  124  ohms 
—all  different  voltages,  all  the  some  power* 

In  diat  connection— tlie  dbv  or  db  re- 
ferred to  one  volt.  Some  measuring  instru- 
ments are  so  calibrated  when  you  are  more 
interested  in  the  difference  between  two 
values— in  and  out— than  in  the  absolute 
power  level,  or  output.  You  can  always 
figure  out  the  power,  once  the  impedance 
is  known*  Of  course,  dbv  is  stiU  a  power 
ratio.  You  can  argue  the  point,  obviously, 
but  not  with  mel 

Instead,  I  have  another  delightful  sur- 
prise for  you— no  matter  liow  you  read  it, 
or  what  the  impedance  is,  or  what  the  db 
scale  is  referred  to,  the  difference  between 
readings  on  any  given  db  scale  is  always 
accurate.  —12  to  —9  db  on  a  dbm  75  olim 
meter  shows  that  the  power  has  been 
doubled  and  plus  2  to  plus  5  dbm  on  a 
dbm  600  ohm  scale  would  show  that  the 
power  was  doubled.  Notice,  no  mention 
of  the  impedance  or  scale  reference.  Also 
works^  with  dbv;  obviously. 

Here  we  go  into  the  home  stretch:  Instant 
db  Meter  Calibration,  You  can  learn  to 
project  a  db  scale  on  an  ordinary  meter 
with  your  own  Evil  Eye,  This  is  useful 
where  differences  in  db  levels  are  wanted, 
for  trouble  shooting  or  such  like.  Of  course, 
die  meter  should  be  reading  ac,  witli  no 
dc  component.  Thermocouple  meters  and 
rectifier^type  meters  are  most  suitable. 

There  is  no  zero,  as  such,  on  a  db  scale. 
The  zero  found  in  the  dbm  scale  represents 
one  milliwatt,  of  course.  So  we  do  not 
calibrate  upscale  from  zero,  but  downscale 
from  100.  Obviously,  the  first  point  is  half 
voltage,  —  6db,  at  50  on  a  0-100  scale.  The 
next  half  is  ^12  db  at  25,  and  —18  db  at 
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Model  RTY-3SB  filters,  tuned  for  operation 

with  SSB  transceivers  179*95 


Model  RTY-3K  same  as  Model  RTY-3  but 
with  built-in  AFSK  keyer. 


159,95         Still  only 


MODEL 
RTY-3 

Improved  model  of  our  solid 
stafe  RTTY  receivmg  convert- 
er. Three  shift  frequencies, 
850,  425.  and  I  75  cycles.  This 
audio  filter  converter  has 
proved  itself  in  many  ham 
shacks.  The  circuit  is  made  up 
of  limi+er,  amplifier/filter  driv- 
er, 3  stage  filter,  detector, 
pulse  shaper,  and  selector 
magnet  keyer,  100  volt  60  ma. 
oop  supply  included. 


139,95 


INC. 

P.O.  Box  175  EAST  FALMOUTH,  MASS.  02536 


12.5,  call  it  12  or  13.  There  is  a  -20  db 
point  at  10  on  the  scale,  and  the  compres- 
sion is  such  that  this  is  the  lower  practical 
limit.  We  also  know  that  —10  db,  at  Yz 
scale  or  33  is  another  voltage  point. 

This  leaves  the  bottom  half  pretty  well 
filled,  but  look  how  empty  the  top  half  is— 
even  if  it  contains  only  6  db  of  the  20. 
Well:  we  know  that  3  db  is  half  power ^  so 
the  corresponding  voltage  is  the  square  root 
of  this— the  square  root  of  2  is  1*414,  isn't 
it?  This  is  negative  db,  so  we  use  the  re- 
ciprocal ^  0.707  or  70  on  the  scale.  Another 
method  would  be  to  simply  memorize  the 
points  90,  80,  70,  63,  and  56*  They  cor- 
respond  to  —1,  through  —5  db. 

Commercial  Overseas  transmitter  oper- 
ators use  the  —10  and  —20  db  points  to 
set  their  SSB  carrier  suppression  points.  So 
far  as  I  know,  they  are  the  only  ones  who 
do.  I  use  it  in  shooting  trouble  in  TD-2 
Microwave  receivers.  The  output  meter  has 
no  db  calibration,  just  an  0-2.5  and  a  0- 
100  scale.  However,  the  plus  10  db  normal 
output  level  is  usually  set  at  1.25  on  the 
scale,  which  is  also  midscale  (50).  If  this 
is  plus  10,  then  100  is  plus  16  and  33  is 
plus  6 J  25  is  plus  4  and  10  is  minus  4,  all 


dbm  read  directly.  When  the  reference  is 
not  known  the  difFerence  readings  are  still 
useful  This  knack  is  another  bafHing  one 
for  the  uninitiated.  Your  projected  scale  is 
something  like  Fig.  2— at  lastj  we  got  past 
Figure  l!— Of  course,  you  can  write  in  tliese 
figures  on  your  own  meter  (I  mean  Figure 
2  type  figures,  not  Figure  1  type.)  but  this 
is  less  fun  and  you  miss  the  chance  to  fool 
your  friends. 


50  56  €r5^ 


Fig,  2.  See  above  text. 

How  much  is  plus  30?  1000,  of  course. 
So  how  much  is  33db?  2,000  of  course.  Plus 
27  db  is,  naturally,  plus  20  minus  3  db,  or 
1000  cut  in  half,  or  500  to  1.  For  more 
points  you  can  use  plus  6  and  minus  6  db 
the   same   way—plus    16  is   plus    16  is  plus 
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10  or  ten  times  powCFj  times  4  for  a  total 
of  40  to  1.  So  between  tens  you  can  get 
plus  3,  plus  4  (the  next  ten,  minus  6),  plus 
6  and  plus  7  db.  Come  to  think  of  it,  yon 
can  work  out  plus  and  minus  9  also,  vvliich 
gives  yon  two  more  points.  I  question  the 
woilJi  of  taking  it  tliis  far,  however,  db  to 
power  ratio.s  are  easy,  but  the  reverse  is  more 
tricky.  Practice  is  the  answer*  And  I  wish 
more  manufacturers  would  rate  their  tran- 
sistors in  db  gain  instead  of  just  a  tagless 
number. 

Here  are  a  few  questions  you  can  tease 
yourself  with.  The  answers  to  them  are  not 
available,  so  muU  them  over  until  vou  are 
sure  you  are  right.  This  way,  yon  have  fun 
and  leiUm  tooj  with  the  answers  you  stop 
learning.  Get  someone  else  involved,  argue 
with  liini,  teach  him,  and  111  guarantee  you*ll 
wind  up  with  a  iborough  knowledge  of  db 
notation. 

Problems 

1.  Give  plus  or  minus  db  for  the  follow- 
ing voltage  ratios:  K,  M,  3,  0.5,  10,  0,1, 

2.  Mentally  calculate  the  voltage  gain 
of  the  aniphfier  \^sualized  as  follows:  Input 
transformer,  2  to  1  voltage  ratio  with  high 
side  to  grid.  Tube,  having  proper  bias  and 
voltages  to  give  a  20  db  gain  with  an  out- 
put impedance  of  2000  ohms.  Output  trans- 
:-ormer  has  an  impedance  ratio  of  2000  ohms 
to  500  ohms,  which  latter  is  tlie  output.  Also 
vdth  0.1  volts  input  signal,  what  is  the 
output  voltage?  And  the  output  power  in 
milliwatts  and  in  dbm.  Of  course^  tlie  im- 
pedance ratio  business  is  a  dirty  trick,  but 


if  you   work   this    out,    FCC    db    questions 
won't  even  anoy  yon;  they'll  be  fun, 

3*  A  precision  att(,nuator  has  a  0.1  watt 
maximum  input  rating.  The  oscillator  with 
which  it  is  used  has  a  plus  10  dbm  maxi- 
mum output.  Does  this  exceed  the  attenu-^ 
ator  rating? 

4.  Signal  on  your  VTVM  changes  from 
full  scale  to  90— what  is  the  net  change  in 
db?  50  to  80?  10  to  33? 

5,  100  db  is  what   power  ratio 

6.  With  a  crystal  mike  rated  at  —53 
dbm  output,  how  much  gain  is  required  to 
produce   one  milliwatt?    10   watts? 

7.  60  db  is  what  voltage  ratio? 

8,  On  a  meter  calibrated  in  dbv  where 
0  equals  1  volt  RMS^  how  many  volts  is 
-26  dbv? 

9,  The  best  possible  level  estimate  by 
ear  is  plus  or  minus  how  many  db  from  a 
measured  value?    (Accuracy^   I   mean) 

10*  A  dbm  600  ohm  meter,  such  as  a 
VU  meter  connected  across  a  1200  ohm  load 
reads  successively  —2  and  plus  3  dbm. 
What  is  the  net  change  in  db? 

References 

(1)  Who  started  this  rirliculous  dBm  business?  Wliat 
Tre  tic^d  is  an  Totem ntio mil  Committee  in  Charge 
of  I.ea%iiiff  Well  Enouich   Alone, 

(2)  You  won't  find  it  illustrated  here,  either. 

(3)  Two  in  all;  how  payee  can  you  get? 

(4)  You'll  never  need  to  get   nny  elospr, 

(5)  MnenioTiieSt    yet! 

(fi)  Notiniiii'  wrorif^  wilh  Peoria;  the  name  charms  me, 
m  ulK  Suhstitiite  Eaut  Hern  in,  Unadilla  or  Jaclison 
Junction  if  you  prefer, 

(7)  Tile  famous  ''square  root  of  two/'  In  each  case, 
coin Di in  3  is  the  square  root  of  the  corr<*spondiiig" 
value  in  column  2, 

(8)  Note    how    3.162    grows.    It    winds    up    3163    and 

^«^«*  .   .   .  WB2PAP 
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International  Ham 
Convention 
Belgium 

The  "4th  INTERNATIONAL  HAM  CON- 
VENTION" will  take  place  in  the  Casino 
at  KNOKKE  on  llie  13th  14th  and  15th  of 
September  1968, 

A  very  interesting  program  is  being 
organized*  It  will  surely  satisfy  the  most 
particular  radio  amateur  as  well  as  the  YL, 

Very  well  known  OM's  have  been  con- 
tacted as  guest  lecturers  about  parametric 
amplifiers  and  \\HF  amplifiers  as  well  as 
about   transmitters   with   transistors. 

Touristic  visits  to  BRUGES  and  DANME 
—Exhibition— Stand:  Mobiles— Touristic 
RALLY 

Fmthennoie:  LA  NUIT  DE  L' AMATEUR 
Dancing  jn  the  Wiener  WEINSTUBE-Fox- 
hunting  (direction  finding)— An  exercise  in 
co-operation  with  the  BELGIAN  RED 
CROSS. 

A  unique  opportimit>'  to  spend  a  few  fine 
davs  with  the  YL  at  the  Sea  side. 

Any  OM  who  is  interested  can  obtain  the 
detailed   program   at  the  following   address: 

Lucien  Vervarcke  ON4LV 
Lippenslaan  284 
KNOKKE  1,  BELGIUM 


=  HunIer  = 


MiBMHM^ 


LINEAR  AMPLIFIER 

■ 

by  Hunfer 


BANDIT  2000C 

•  2000  waf+s  PEP  • 

•  Five  bands  • 

•  Kit  form   • 

Wrffe  for  deftfffs 

HUNTER  SALES  INC. 


ftox  11 28 A 

Des 


University  Station 
eSi  Iowa  50311 


6Jfi 

I6UB  . 

0A3  . 

0C3  . 

0D3  . 

0A2  . 
4-(25A 


HAMS  I!  Don't  Buy  Used  Tubes  —  Compare  The 
Following  PrkfiS,  On  Items  Hot  Sbowfi  We  Will 
Be  Very   Happy  To  Quote 


w   *  *   m 


.451  0B2 
,75-  2X2 
.72    lOY 
.80.  7025 

.1^  sAas 

.70  6067 


.60  807      . 
.50] 6146 
.501  G360 

I2AU7 

2021 
8S|  6AS6 
54[  tl7A 

t 

4 


55 
.5S 


1,50 


I.95MCMA     ,. 

2.50    [AX2    ,. 

3.0a  25L6   ... 

52  2E26     ., 

451611 A     .. 

G5'  B236    . . , 

2.25   4-65A      . 

400A   ..37.50  4PR6QB 

1 000 A    .80.00  4GX250B 


.   2,50!UX20aA 
4X150A    .12.50- 4- 250 A     .35.50 
aO    ..,.,.    MS!  JOY     5ei  1625    (same  a*  807- 12 V) 

giUcoiL  KepL   For   OZ4,   5114,    5Y;S,   TjASI,   5Z4    ....... 

Kit   of   50   tested   Germanium   Bimtes,    1NS4A,   etc. 
Top   Hat   450  Pi?.    500   MA    *,......,,.,,-,,-.,. 

in   HiL    EjKiK.   ni(xies— 4U0 — 750 — Plv— 1   Arop 


2.25 
39 

.48 
2.50 
3,75 
l2dS 
10.00 
55.0C 
2LO0 

w  *  ^ .    .so 
51.00;   » 

..,11.00 
...$L00 


I     Power     (iJOVV)    Transistors— |i.uo>  . . . , ,  WH    701A— HM)tiVV 

Tetrode   . .  . . .  * » . » . ..,..,.-.♦. .«♦-*....,...,*#  p  *  $5- 95 

10  FianKCleiiS   ttLHliilprs,    1   amp.   4(10   to   ItlOO  Plv,    ,,^*|2.7S 

10   Silicon  Epgjc.    Dltxleii   4TI0   to   750    Piv.   1   ttmp.    .* $1-00 

5    Translator    tlrcult    boards    eontflliilng    up    to    6    transljitors. 
I»lus   dicHie^.    rf slstorij,    capaciloris,    iHi;,    ,.,..»,-.***...    -89 
Siile    on    bruni!    new    C'H    &    II    &    U   Toggle    Switches— nt*ver 
used — Ei^mu^td   from   new    eqiitiiment: 


SPRT  fi  amp   ....|l,SO  DZ.  SPOT  C   Amp. 

nrsT  6  Amp.    ..    1,69  BZ.  DPIlT  i\  Amp. 

nPDT   15  Amp..,    2.S5  DZ,  SPST  Slid*  SW 

AC  DC  Elec.  Conrt.  5i*X:-;0  MFD  at  150  V  .25.. 
:i\     450T     .49, . ,  M(i;iii     Beam     Power     Amplifier 
Tower  Triode  for  «-:niMC!.  .50.,*.S-3V  Fll.  Tranaf. 
[AC   60   Ov    i^ec.    G.^V  at   1.5A  Open   Type   ,39.... 

Wlri>    =14    Uuhh*?r    Shielded    Cabk    11.25 12    Spfer.    Plue 

Sl,00,  ,.,0    Audio    Output    Trans.    |L75 Asst,    IW    Rest^- 

tons    SI 40    Asst.    2W    Resistors    11,60 Precision    Hesis- 

tors    Si n    ^     MPS.     VoL    ControU    St 25    Asst.     PiUjt 


SL60  DZ. 

1.85  DZ. 

8  for  $1.00 

3X11  ilFl" 

l*RI  115  V 

2^    Ft,    2^3 


r.l^jhtJi  $1. 
('ontrois  St 
-  -SW   $1.. 

riijui.    SI.- 

Klec.   OoTiid 


,  .fiO    As-^L    TV    Pkpji.    Vom   $1 12    MRU    IMial 

. .  12  Spkr.  Cords  W/Plii^s  $t 12  Asst.  RF  Coils 

.  HJO  Asst*  AB-IRCV^'l-;iW  Res.  SI*^-'50  AsaL. 
$1  _  ,  .  U    Vol.    Controls   $1 , . .  ,25   AssL   Trimmer 


KU    SL. 


Paper   Tahulor 
.20 


Cond.    $I....12    As^t. 
A3st.    WJre   Wotmd    5-25W   $K  .  . , 

Kniversal   Tutie    Uncording   Motor   liJJ.    I'lflO    RPM    S3.95 

Inuil   Sm-ed    llerordhig  .Motor  2000^3000   RPM   $3,50 Vtii- 

v^rsiil  Tuner  VU  1-12.  41  MC  VIJF  Tuner,  flt  any  T^^  wHIj 
r,HQ7  &  ViXH  12.95..., FM  Tuner  Can  Be  Hooked  Tp,  Super- 
M.i    with    Luhe   At   dial    $2.67. 

Canadians  Must  Remit  in  U.S.  Fufidf.  f^^  C^O.D.  Orders, 
The   Abova   is  only  a  sanifire  of  over  5,fN)0  bargains  wt   hav«. 

MJn,  order  5.00  not  includtfifl  pcstase  (extra).  Send  for 
bar  gam   tube   and    parts   catalon. 

UNITED  RADIO  COMPANY 

SA  Ferry  St.,  Newark.  N.J*  07105 
Bsfab.  T920 


*a\\«5°^  ^ 


These  vafuabfe  EXTRA  features 
included  tn  both  editions  J 

•  QSl  Managers  Around  the 
World! 

•  Census  of  Radio  Amateurs 

through  out  the  world! 
m  Radio  Amateurs'  License 
Class! 

•  World  Prefix  Map! 

•  International  Radio 
Amateur  Prefixes 


GET  YOUR  NEW 
ISSUE  NOW! 

Over  283,000  QTHs 
in  the  U.S.  edition 

$6.95 

Over  135,000  QTHs 
in  the  DX  edition 

$4.95 

See  your  favorite  dealer  or 
order  direct  (add  25(  for 
mailing  in  U.S,,  Possessions 
&  Canada.   Elsewhere  add 

RadiQ  Amateurs'  Prefiies 
by  Countries! 

A.RR  L.  Phonetic  Afphabetl 

Where  To  Buy! 

Great  Circle  Bearings! 

Internationa]  Postal 
Information! 

Plus  much  more! 


WR/TB  fOR 

FREB 
BffOCHUHf 


RADIO  AMATEUR 


lib 


k 


C. 


Oept.  B,4844  W,  Fullerton  Ave. 
Chicago,  III.  60639 


THE  ORIGINAL 
BOOMLESS  QUAD 
THAT  WILL  STAY 

UP  IN  THE  AIR 

Thifl  qua<l  was  developed  by  Howard  P.  McCormick 
— WtGlW — in  1962  and  has  been  in  operation  since, 
in  SprmRfield,  ininoia.  Engineered  for  hurricane 
winds,  with  a  top  ma^t  and  250  Lb.  test  nylon 
down  0uys  for  ICE  LOADING.  An  indestructible 
center  support  consisting  of  five  ,058  aluminum 
tubincs^  held  to*rether  with  H"  bolts,  stainless  steel 
wrap  jock*  and  #12  copper  wire  center  supports* 
SHAKESPEARE  WONDEItSHAFTS  Fibersrlass 
rods,  NO  HOLES  in  the  rods.  Vs"  alum,  is  fiber^ 
irlassed  into  the  butt  endij  of  the  rods  then  the  %" 
telescopes  into  the  i"  alum.  C  frames. 
One  feed  line  with  optimum  spacing  of  ,15 — No 
baluns — no  coils.  Simple  tuning  instructions  can 
Eive  you  a  front  to  back  of  better  than  30  D.B. 
Complete — $99.05 — ^with  #14  wire  for  the  10  &  IS 
and  #12  for  the  20  meter  elements^  all  hardware, 
nylon  for  down  Ruya,  spacing  guys  and  driven  ele^ 
tnent  side  to  prevent  the  quad  from  umbrellaining^ 
(turning   instde  out)* 

SEE   PREVIOUS   ADS,   in  June  65  CQ   &  April   & 
June  66  T3*s   i  for  photos). 

ASK  THE  HAM  WHO  OWNS  ONE: 


WlDXJ  — WiKII 


Maco 


Dist  —  WB2W  WD^ 
W3LYE  —  WA4LPU,  rode  out  two  hurricanes  in 
the  three  year^,  —  WB4GAC  —  W5ZD  —  WGMTM  — 


WiiRBX  — WA7HAG  — K7URP  — W8GYJ  — W9NXJ, 

flying    for    four   years   with    a    two   meter   beam    on 
top   mast,    WDMCE— WA9PZZ^W9PRV— W0ILO— 

XE2MMM— HB9TE— KLTEMQ— KL7EOU— VEIASJ 

pJua    lOO's    more. 

Write    for    free    brochure   to;    MACO    PRODUCTS, 

915    E»    Cornell    Ave,    Springfield^    Illinois   62703    or 

telephon*  217-544-589L 

We    have   some   territories    open    for   dealei'ships,   to 

hams    who   will    install    or   help   the  purclxasers    get 

a    fine  quad   installation. 


Torold   Power  Transformers 
These  are  New  cind  unused 

#  T"l— Tliift  LoroUl  WHS  dnsik^Bd  for  a  Id  tube  5n  watt  out- 
put FM  iiwbllt)  null.  With  Rrhomatk'*  12VT)C  PRI,  tisinR 
2N1554's  or  oqulv^ulctit.  DC  output  of  V/DBLR  575  volts  at 
lJ;o  watts.  Bee.  #3  —im  volts  DC  bias.  Sec.  ^^3  PT  feed 
back   windltiK   for  2N1G54'b.    IVa"  thick.    2%"  dia. 

f'd-SO        Bh>         'Fni m   t    t    t    t    t   t    i    t    A   i.    i    ..   M    .    *    t.   .   M    .    ^    .    ^    f  t   M    t   tA       for       4'/ .00 

#  T.2— This  torolc]  waA  rfesiimpd  for  use  in  a  bybrid  F.M, 
mobile  unit.  ukItik  a  atngle  RfilT  tube  In  the  RF  amp.  for 
30  wfltts  niitpiJt,  Scbeniatic  iiiduflpd,  12  VDC  prl.  usinu 
2X1554'^  or  «nutvalt?nt  Spc.  -Pi  500  Tolts  DC  out  at  70 
watts.  See.  #2  — ^5  vnlif!  DC  bias.  Sw.  #:^  1.2  volts  AC  for 
(11a merit  of  8fi47  tube.  Set-.  ^1  C/T  fe^d  back  winding  for 
2NLnr>4^s.   1^4'  Uiirk,  2%'  dla.    .. $2,95  ea.— 2  for  $5,00 

-  T-3— Has  i  powfiered  tron  core  and  is  built  llko  ft  T^" 
fly  back  trinsffjrmt'r.  Operates  at  ahowt  ROO  CPS.  l2\'T>r 
Pri.  using  2K't^2"s  or  efiulvfllent,  DC  output  of  Y/nBLIt 
ITfi  vol(i  SO  watts,  C/T  feed  back  winding  for  2N412's, 
#£«!ji&  fffta    *>**»-♦•**■  B***^*,***-**-***^^**^^^,, ,2   for   S^»[i0 


mm** 


SPECIAL  SALE.  Jam«s  Knlphts  crystal  &.  oven  100  KC  pr«- 
eisfon  crystal  in  Seakri  glass  tybe  with  ottai  base  mounted 
Jfi  a  115  V,A.C,  oven.  Sue  5''  tiigh.  3^4'  Dia*  Will  make  an 
rxcelknt   Sci^ontfary   Standard   f^   the  Shaek    .....New  S7.95 


Kilowotf  Plo+e  Treinsfermers  for  Linears 
AU  Transformers  New 

^  P-l— PRT  tI.'5TAr  See.  1500  VAC  C,T.  this  tTansfomu-r 
b  tisea  In  HT  41   Linear,   transformer  weight  31  lbs,  $U.50 

±  P-2_PRI  lLV2.1f>  VAC  B^.  fir.70  TAP  C,T.  Tliis  trans- 
former H  used  in  P-45  supply  for  BT  15  TJnear  u^inu  chotte 
input,  0C;  tmt  Ift  3(N*a  volts  at  350  ma.  Transformer  weight 
2%  ItM.    , ^ -.,-...,...,..,»,,,...*..*_... ,  —  , ^  *  ^  * , , ,   $ j  3»50 


=    P-3^FR1    115    VAC    Bee.    3750   VAC   C.T,    His   6.3    mlts 
f*>r    Pilo*    Lite    for    H,V.   on.    Transformer    weight    24  Vj    lb? 


=  C-l'  TT.V.  RwintfiniT  elKA^.  Weijrbt  15%  Ibi.  „..  S7,0O 
AH  Pr»ces  F  O.B  All  ureltbts  Jilted  are  net.  PImse  allow 
for    PaekaB*ni.    Please   altew   enouoti   lor   Postage. 

TOWER  COMMUNICATIONS 
f24  ilm  St.«  Racine,  Wis,  53403 


R.  C,  Kyle,  K6GRP 
Star  Rt  Box  26 
Kehey,  CA  95643 


More  On  Crystal  Etching 

Suppliinenting  Nat  Stimiett's  "Crystal 
Etching  Tips"  article  in  the  April  "73"  I 
submit  the  following;  During  the  past 
several  years  I  have  etched  many  eiystals, 
since  1  was  told,  over  the  air,  about  a  dilute 
solution  of  hydrofluoric  acid,  easily  obtain- 
able at  super  markets,  etc. 

The  product  is  labeled  '"Whink"  in  4  or 
6  oz.  brown,  flat  type  plastic  bottles,  and 
is  designated,  "Rust  Stain  Remover/'  Tlie 
4  oz.  sells  for  75^  and  the  6  oz.  for  51,00 
or  less,  so  you  can  have  a  handy  safe  con- 
tainer. 

1  use  a  little  1  oz.  plastic  medicinal  cup 
or  vial,  easily  obtainable  at  pharmacies  or 
drug  stores  for  almost  nothing.  They  are 
tapered,  one  inch  across  the  bottom,  IK" 
across  the  top,  and  IJ2"  deep.  The  curve  of 
the  sides  makes  it  just  right  for  the  crystal, 
standing  in  the  solution,  to  lean  against  the 
side  of  the  cup  with  only  the  edges  touching. 

I  use  2  of  those  vari-colored  plastic  picks, 
3)2'  longj  commonly  used  by  hamburger 
joints  or  restaurants  to  spear  into  sand- 
wiches. I  make  a  pair  of  tongs  with  them 
by  drilling  a  tiny  hole  through  the  middle 
of  each,  and  threading  a  %*'  piece  of  #22 
bare  copper  wire  through  the  holes  as  the 
picks  are  put  together  with  the  holes  match- 
ing, then  bending  the  wire  over  and  around 
llic  picks  in  opposite  diiections,  making  an 
ideal  tool  for  the  purpose,  which  will  not 
absorb  the  solution  or  water  as  will  wood. 
W'itli  these  you  can  place  the  cr>stal  in  the 
solution  for  etching,  then  remove  it  and 
swish  it  around  in  the  rinse  water  with  ease 
before  drjing  it  in  between  a  piece  of  old 
sheet  or  shirt  tail,  clean  and  lintless. 

1  use  the  cup  about  %  fuU  of  the  solution 
during  the  etching,  with  a  cup  of  rinse 
water  alongside,  and  I  time  each  dunking, 
and  log  the  time  required  to  go  so  many 
cycles,  so  guarding  against  going  too  far 
and  having  to  try  and  bring  it  back  witli 
pencil  dots. 

This  "Whink"  solution  will  not  etch  as 
fast  as  the  saturate  solution,  but  I  have 
found  it  safer  in  sneaking  up  on  the  exact 
frequency  you  want,  without  over-shooting. 

,  K6GRP 
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-'i(yniiiiiiiiillHK(tiiniiiiHiiiiiUiiiiitiiM<fi"f'i*"fiiiipi j i tMniiiaiiiiiiiiuMf ttm-^ 

I  20,000 

I  OHMS 

I  per 

i  VOLT 

I  V-O-M 

I  DC  Volts: 

I  2.5,  50,  250, 

I  500,  5000. 

I  AC  Volts: 

I  10,  50,  250, 

I  500,  1000. 

I  OHMS:  IK, 

I  lOK,  lOOK,  IM. 

I  DC  mA:   .05,  50.  500.  Decibels  —20  to  +62  db,    | 

=  Few  small  VOM's  read  up  to  5000  volts,  yet    = 

=  this  is  just  what  you  need  for  testing  your    = 

=  rig.  3"  nieter  with  mirror  for  high  accuracy    = 

I  of   readings.    This    meter   has   both   the    low    = 

i  scales  and  sensitivity  for  checking  transistor    = 

=  circuits  as  well  as  the  high  ranges  for  trans-    = 

I  mitters.  Buy  one  for  the  shack  and  one  for    = 

s  the  car.  Light  and  rugged  for  traveling.             | 

I  SPECIAL  $9,95  j 

i  plus  75^   postage  ft  handling    | 

I  Greenville   Radio  Electronic         | 

I  Equipment  Distributors              | 

I  GREENVILLE,   NEW  HAMPSHIRE  03048       | 

=:iiiiiirtiiTriirFiirMiiiieiiiEirMiiiiiUMitMtiyiini)MiiiiuiitMtMiiitiiMii riHriiriiiiJiiiiiJlMtlltlitlir 


^iininiiuiiiUiniJiiniiniiMiiiiiLiiHJLiaiiiiiifiiiiijniHiiiiniiiiiiiitinitininiitntiiEnMiiiuiiitM^MUiLk 

TEN-IN-ONE  MINI-LAB 


\    Here  is  a  complete  test  laboratory  all  in  one  = 

;    package!    A    modern   miracle    of    electronics.  = 

i    This  one  unit  contains  an  AC-DC  Voltmeter:  = 

i    50,    150,    500   volts;    0-500    mA;    lOK.    lOOK,    IM  = 

\    ohms;    resistance    and    capacitance    substitu-  i 

\    tion;    9   vdc   battery   supply;    RF  Signal   gen-  | 

i    erator    455    kHz    (and    up    to    700    kHz);    plus  e 

:    an  audio  generator  at  400  Hz.  You  can  serv-  e 

;    ice   just   about  anything  with  this   lab.    You  = 

i    can    signal    trace    and    align    receivers    and  = 

\    trace  audio  systems,  speech  equipment,  hi-fi  | 

'\    and    tape    recorders.    This    is    probably    the  E 

single   most   useful   piece   of   test    equipm^ent  = 

ever  to   come   along.  E 

SPECIAL  $24.95  pp  | 

Greenville  Radio  Electronic  | 

Equipment  Distributors  | 

GREENVILLE.   NEW   HAMPSHIRE  03048  | 

iijjtiiJMi[iiMiiNiiEi]intMtMintiinniiiiiiiiiiriiiuniiMiiiiMiiintiitiiiiniiiriininiiiiniiiii;iiiiiuiih? 


£iimhiininiiiiiiiiiiiiinii]iiTniTin[ininiiTiHiitiiFii^irtii>niiiitiiriiniiunin!niniini[iiimiiJiitiir^ 

OPERATING  DESK  I 


**: 


I  This  beautiful  operating  desk  is  just  perfect    ; 

E  for  the  modern  transceiver  ham  station*  The 

E  desk   is  28^'    high,   and   about   40^'  by   18"  top    \ 

E  area.    It    is    made    of    Pervaneer,    Tvhich    is 

=  scratch    resistant    and    aliTiost    impervious   to 

I  stains,   age   and    heat.    There   is  a   large   side 

E  shelf  cabinet   with  a  swing   door   for   power 

E  supplies  and  other  accessories.  Walnut  finish. 

I  Shipped    FOB    Wright    City,    Mo.    Weight    39    \ 

=  lbs.   Also    makes   a   fine   small  office  desk  or    i 

=  students   desk.   What   a    birthday  or  back   to    i 

I  school  present  for  the  junior  op!  Assembled 

=  in   minutes.   USA   only. 

I  SPECIAL  $24.95  \ 

I  Greenville  Radio  Electronic 

I  Equipment  Distributors 

I        GREENVILLE,   NEW   HAMPSHIRE  03048 

"iiniii iiJMMiiitiiNitiiiMiniiiuii»iitiiniiiirpiHiiniiiiiriiiiiiMrMriiiMinirinMiiiiiiMiiri3niiiig 


ijiiiMiiiiMHiiiiiiniMitiiiiiiiiiMiiiiiiiitiniitiiiii iiiiiiijMuiinuiiniitiJHniiiiJiiMiiiiiiiLniiiMip^ 

I       24  HOUR  CALENDAR  CLOCK      I 


This  clock  reads  out  the  dayj  date  and 
time  In  large,  easy  to  read  numbers. 
None  of  that  little  tiny  number  biisiness 
for  your  shack.  Set  this  up  on  GMT  and 
never  make  a  mistake  again  on  logging' 
time    and    date.    8"xSW^3V2'%    brushed 

Synchronous   self -start- 

110    v    60    cycles.    Make 

desk    look    outstanding 


aluminum   case, 
ing   movement, 
your    operating 


=    with  this  new  type  of  clock*  | 

!  SPECIAL  $49.50  pp   | 

I  Greenville   Radio   Electronic         | 

I  Equipment  Distributors  | 

I        GREENVILLE.   NEW   HAMPSHIRE  03048       | 

?iuti]tiiiiirjiiiiinitiitiNtniiiiiiiiiHijiiriiniirMniiiiiiiiiiiiiiiiiriiTiiiiiiMniniiniininiiiitniiiniiiii^ 
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How  to  Write  for  Service  Information 


S+eve  M.  Fried  K2PTS 
8747  Bay  Partway 
Brooklyn,  New  York  I  1214 


Have  you  ever  ivritten  to  a  manufacturer  or  supplier  for 
information  and  received  a  half  anstver^  or  no  answer  at  all? 
It  is  possible  that  the  fault  was  not  at  the  other  end.  Do  not 
blame  the  other  fellow  until  you  have  examined  your  own 
letter. 


All  reputable  mantifacturers  strive  for  top 
customer  service,  but  the  customer  often 
makes  this  aim  difficult-  Let  us  look  at  some 
of  the  simple  rules  which  guarantee  best  re- 
sults. 

The  most  important  things  are  how  yom^ 
letter  Ir^oks  (format)  and  what  is  in  the  letter 
(content). 

Format 

AIw  ays  put  your  return  address  at  the  top 
of  the  letter.  Do  not  write  it  on  the  envelope 
alone.  In  a  large  company's  interoffice  mail 
system  the  letter  and  envelope  are  often 
separated,  leaving  the  customer  service  man 
holding  a  piece  of  paper  signed  "John  Smidi". 
Who  is  he? 

If  a  typewriter  is  available,  use  it,  A  type- 
written letter  is  more  effective  than  the  nicest 
handwriting.  A  typewritten  letter  in  proper 
business  form  will  almost  always  get  top 
priority,  if  only  because  it  is  easier  on  the 
eyes.  If  you  must  hand  write,  however,  print 
or  write  neatly,  A  sloppily  written  letter 
sliows  your  indifference  and  may  end  up  at 
the  bottom  of  a  large  stack  of  correspondence. 

A  self -addressed  stamped  envelope  is  not 
necessary  if  you  are  writing  to  a  company. 
If  the  answer  will  be  a  few  words  or  a  sen- 
tence or  two,  a  self-addressed  postal  card 
is  handy;  or  you  may  indicate  tliat  you  do  not 
mind  having  tlie  answer  written  across  the 
bottom  of  your  original  letter.  This  does 
eliminate  dictation  and  transcription  time, 
sometimes  two  or  tliree  days  during  a  busy 
season. 

Content 

When  you  write  for  information  about  a 
particular  piece  of  equipment,  be  sure  to 
say  what  it  is.  Specify  the  make  and  model 
number,  the  serial  number,  when  and  where 


it  was  purchased,  and  how  it  was  purchased 
(new  or  used,  cash  sale,  trade-in,  or  swap)* 
These  are  cut  and  diied  facts,  not  a  long 
story,  so  state  them  brieflv  and  earlv.  Thev 
make  a  good  opening  sentence.  In  the  same 
sentence  or  paragraph,  be  sure  to  say  what 
you  want.  Are  you  writing  for  service  infor- 
mation, a  schematic  diagram,  voltage  and 
current  specs,  or  something  else?  Tell  them. 

In  the  next  paragiaph,  say  exactly  what 
is  wrong  and  what  steps  have  been  taken  to 
rectify  the  situation.  For  example,  a  customer 
might  write  this  about  his  receiver, 

"The  receiver  (he  has  already  said  what 
model,  serial  number,  etc)  works  well  on  all 
bands  except  7-8  MHz,  which  is  the  third 
band  range*  Nodiing  is  heard  in  this  range 
except  something  that  sounds  like  background 
noise.  I  have  a  transmitter  which  operates  in 
this  range  i.e.,  40  meters.  I  use  a  coax  switch 
and  dipole  antenna  (sketch  of  the  hookup 
enclosed).  The  tubes  in  my  receiver  all  test 
''good"  in  a  quality  tube  tester*" 

The  above  is  a  pretty  fair  description  of 
the  receiver  malfunction.  Many  a  customer 
service  man  would  suggest  from  this  that 
there  is  something  wrong  ^^dth  the  rf  input, 
the  front  end,  and  it  has  been  affected  by 
power  feeding  in  from  the  transmitter.  In  all 
probability  it  would  boil  down  to  a  burned 
out  antenna  coiL  The  writer  gave  a  detailed 
outline  of  what  is  wrong  and  what  is  not 
wrong  (**it  works  well  on  aU  bands  except 
7-8  MHz,  which  is  the  third  band  range"), 
Tliis  customer  has  helped  the  manufacturer  to 
help  him,  by  including  a  detailed  di awing  of 
the  transmitter-receiver  antenna  switching 
system,  as  well  as  by  sa>\ing  that  all  tubes 
check  good. 

W^en  >  ou  write  letters  for  information,  do 
not  bother  with  emotion  and  storv.   It  will 
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do  no  good  to  go  into  detail  about  how  angry 
you  are  and  that  you  have  had  bad  dreams, 
and  so  on.  That  might  come  in  a  later  letter, 
but  for  the  time  being  just  give  him  a  chance 
to  help  you  fix  your  gear.  He  may  send  a 
couple  of  aspirin  tablets  however,  if  you 
continue  to  tell  him  about  your  headaches. 
In  short,  keep  it  short.  And  to  the  point. 

If  you  want  to  service  the  equipment  your- 
self, be  sure  to  tell  the  manufacturer  the  ex- 
tent of  your  experience  and  what  test  equip- 
ment you  have  available.  If  you  have  any 
doubts  about  your  ability,  tell  him  what  your 
knowledge  amounts  to  and  ask  him  if  he 
thinks  you  can  trouble  shoot  the  gear  in 
question.  Remember,  you  might  be  fine  on 
audio  circuits,  but  what  about  double  conver- 
sion receivers?  Do  you  have  the  proper  tools 
and  knowledge?  It  is  best  to  check  with  the 
manufacturer  ( if  the  service  manual  does  not 
tell  you  what  is  needed ) .  Ask  him  before  you 
try  an  alternate  method  of  aligning  or  adjust- 
ing your  equipment.  If  your  method  were 
recommended^  it  would  be  in  the  manual 
Remember  to  ask  his  opinion;  he  has  spent 
thousands  of  dollars  on  development,  engi- 
neering, and  engineers. 

Always  try  to  address  your  letter  to  the 


proper  department.  If  you  have  trouble  with 
ham  gear  contact  the  customer  service  de- 
partment, A  person's  name  within  the  depart- 
ment is  helpful  but  not  necessary.  Always 
keep  a  copy  of  the  letter  yon  have  v^itten. 
That  way  you  can  better  understand  his  reply; 
and  in  case  of  an  unsatisfactory  reply^  or  no 
reply,  you  can  forward  copies  of  your  original 
letter  and  a  covering  letter  of  explanation  to 
both  the  sales  manager  and  president  of  the 
company.  (This  action  should  only  be  taken 
when  absolutely  necessary). 

After  writing  the  letter 

When  the  letter  is  written,  go  back  and  re- 
read it.  Better  yet,  have  a  friend  go  over  it. 
Is  it  clear  and  to  the  point?  Is  it  void  of  emo- 
tion and  unnecessary  detail?  Have  you  sup- 
plied all  the  details  of  the  situation?  Did  yqii 
give  the  name  and  number  of  the  gear,  along 
with  the  conditions  of  purchase?  Have  you 
described  the  problem  and  the  steps  you  have 
already  taken  to  remedy  it?  Did  you  say  what 
kind  of  information  you  want  in  your  return 
letter?  Can  vour  friend  understand  the  letter 
in  all  details?  If  he  cannot,  start  again  from 
scratch.  If  he  can^  send  it.  You  have  helped 
the  manufacturer  help  youf  .  •  •  K2PTS 
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73  SUBSCRIPTION   BLANK 

What  with  the  devaluing  of  the  pound,  the  drain  on  gold  and  the  recent  increase 
In  postal  rates,  obviously  73  is  going  to  have  to  raise  the  subscription  rates  soon. 
They  are  stiil  the  same  for  now. 


$  5  one  year 
$  9  two  years 
$1  2  three  years 
$50  LIFE 
$  3  HAM  RTTY 
$   3   DX  Handbook 


$3  VHF  Antennas 
$3   Parametric  Amps 
$1    Transistor  Ckts 
$1    Diode  Circuits 
$1.50   Index  to  Surplus 
$3   RSGB   Data   Handbook 


SEND  MONEY  &  BLANK  TO:  73  Magazine.  Peterborough.  NH  03458 
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Ca 
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Last  Name 


I        City 
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Carob  Allen  WSNQQ 
308  Karen  Drive 
Lafay©t+©,  La.  70501 


The  Care  and  Feeding  of  a  Ham  Club 


Live  wires  can  be  dangerous  arotind  a 
ham  shack,  but  in  a  radio  club,  the  more 
the  merrier!  Everybody  knows  that  a  group 
just  has  to  have  one  or  more  of  these 
energetic  planners  and  pushers  known  as 
"live  wires"  or  "spark  plugs,"  For  some 
mysterious  reason  these  folks  don't  mind 
burning  midnight  oil  and  applying  elbow 
grease  to  dream  up  programs,  head  commit- 
tees ^  type  publicity  releases,  mimeograph 
bulletins  and  newspapers,  or  perhaps  a  joy- 
ful combination  of  several  duties.  And  all 
this  work  is  done  to  see  that  fellow  hams 
get  the  most  out  of  their  radio  club. 

This  is  written  for  you  wonderful  live 
wires  who  are  tracking  down  fresh  ideas  for 
a  new  or  not-so-new  club.  If  youVe  starting 
an  organizationj  you're  anxious  to  get  it  go- 
ing on  tlie  right  foot  with  interesting  pro- 
grams and  side  activities  to  attract  members 
and  their  families.  As  a  new  officer  of  an 
established  group  you  want  to  keep  every- 
thing going  smoothly;  or  as  an  experienced 
president  or  program  chaiiman,  maybe  you 
just  woke  up  to  the  fact  that  your  sessions 
are  sad  and  even  the  parties  are  painful. 
Regardless  of  your  particular  situation,  you'll 
find  encouragement  in  the  material  that 
follows* 


Get  it  in   Black  and  White 

Publicity  Chairman  of  a  radio  club  may 
seem  a  simple  title^  but  it*s  like  DX  contests 
and  marriage^  you've  got  to  get  involved  to 
really  know  what  it's  like.  The  primary  pur- 
pose of  this  job  is,  of  course,  to  tell  the 
members   what's   going  on  and  when, 

"Most  hams  have  too  many  irons  in  the 
fire  to  rely  on  their  memories/'  said  one 
club  official;   "So^  somebody^s   got  to  help." 

Mailing  postcards  and  mimeographed  let- 
ters is  quite  efi^ective  in  keeping  members 
on  their  toes.  Notices  placed  in  local  news- 
papers and  spot  announcements  on  radio  and 
television  stations  are  good,  too. 

If  meetings  are  held  weekly  or  bi-monthly, 
members  usually  know  what's  coming  up^ 
but  there's  still  the  problem  of  those  who 
miss  a  few  sessions  and  have  to  depend  on 
word-of-mouth  information  that  sometimes 
gets  crossed  up.  Individual  notification  by 
the  'printed  word"  is  about  the  most  de- 
pendable way  of  seeing  that  everybody 
knows  when  the  pipnic  is  being  held  or  what 
time  the   executive  committee   is   meeting. 

Typing  or  writing  out  postcards  for  every 
meeting  is   simple  if  a  group  is   small,   but 

the  larger  it  grows,   the  bigger  the  bm'den 


One  of  the  secrets  of  get+Ing 
m  full  house  at  club  meetings 
is  knowing  what  kind  of  pro- 
gram everyone  wants.  Note 
W0F9Y,  Carl  (The  Old  Man 
Himself)  Mosfey,  seated  just 
to  the  left  of  the  center  of 
the  picture. 
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on  the  publicity  chairman,  who  wiU  soon 
develop  a  severe  case  of  v^riter's  cramp. 
Buying  a  postcard  printer  won't  dent  the 
treasury  too  much  and  will  pay  off  in  well- 
informed  members   and   good   attendance. 

If  you  have  up  to  fifty  or  so  postcards 
to  print  you  can  do  just  fine  widi  the  Heyer 
Postcard  Printer,  This  sells  for  $12.95^  com- 
plete with  a  kit^  in  most  stationery  stores* 
You  can  order  this  by  mail  from  Goldsmith 
Brothers,  77  Nassau  Street,  New  York  10038 
if  you  add  a  little  for  postage.  This  printer 
works  on  the  mimeogi'apli  principle  and  you 
have  to  put  each  postcard  in  place  and  roll 
the  stencil  over  it. 

The  Print- O-Matic  postcard  duplicator  has 
an  automatic  feed  and  will  run  off  a  hundred 
or  three  cards  in  a  few  minutes.  This  sells 
for  $22.95  these  days  and  is  available  from 
Goldsmitlis  ,  .  .  catalog  number  71YL-A2R. 
The  Heyer  is  catalog  #71YL«60, 

The  least  expensive  addressing  machine 
is  the  Heyer  Addresser.  This  uses  the  "Ditto" 
principle  of  printing.  You  type  the  names 
and  addresses  on  a  roll  of  paper  using  a 
special  carbon  paper.  The  roll  will  hold  250 
names  and  addresses.  You  run  a  felt  with 
an  alcohol- type  spirit  on  it  on  your  envelope 
or  card  and  then  roll  the  address  over  the 
damp  spot.  Enough  of  the  carbon  sticks  to 
the  spirit  to  transfer  the  address.  You  can 
use  this  a  hundred  times  or  so  before  the 
carbon  wears  out.  This  costs  $12.95^  com- 
plete with  the  kit.  Goldsmiths  #71YL-100. 
Plus  postage,  of  course  .  .  .  and  tax  if  you 
are  in  New  York. 

Since  everyone  belongs  to  three^  four,  or 
more  organizations  in  the  community,  you*d 
better  specify  that  "The  regular  monthly 
meeting  of  the  Montgomery  County  Amateur 
Radio  Club  will  be  held  Wednesday  evening, 
June  20,  at  7:30  P.M.  at  the  club  house/' 
instead  of  just  saying  "The  club  will  meet 
on  the  regular  day,  etc/'  And  for  the  new- 
comer or  visitor  in  town,  add  that  the  meet- 
ing place  can  be  found  at  the  corner  of 
South  Main  and  Fairground  Avenue. 

In  an  additional  paragraph,  sell  the  club 
meeting  and  give  every  member  a  good  rea- 
son to  forget  about  "The  San  Antonio  Kid" 
on  Channel  5.  Say,  "An  interesting  movie 
on  transistor  circuits  will  be  featured/'  or 
"Frank,  K9HYZ,  will  present  a  short  talk 
on  building  transceiver  kits."  Throw  in  an 
invitation  to  the  ham*s  family  to  come  along 
and   enjoy  refreshments   after  the   program. 

This  same  material  should  be  included  on 
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Meetings  held  in  homes  work  out  well  for  sma 
groups,  especially  when  the  XYL  is  interested  In 
her  OM's  hobby.  Here  is  Mary,  the  enthusiastic 
XYL  of  Bill  Jenkins  W9WHL  of   Bedford.   Indiana. 

a  printed  sheet  which  can  be  mimeographed 
and  then  folded^  stapled,  and  stamped.  Since 
there  will  be  more  room  on  this  larger  sheet, 
don't  hesitate  to  dress  up  the  notice  with, 
cartoons  or  drawings.  Even  if  you're  far  from 
a  second  Rembrandt,  you  can  always  tiace 
something  on  the  stencil  to  catch  the  reader's 
eye. 

Dropping  the  notices  in  the  mailbox  at 
the  right  time  is  just  as  important  as  any 
other  phase  of  the  pubHcity  chairman's  job. 
If  members  aren't  reminded  of  Saturday 
night's  transmitter  hunt  until  the  day  before, 
chances  are  other  committments  will  already 
have  been  made.  On  the  other  hand,  if 
notices  go  out  three  weeks  before  a  get- 
together,  they  often  find  their  way  into  waste 
baskets  long  before  the  big  day.  The  public- 
ity chairman  has  to  be  one  of  those  fine 
souls  who  can  remind  himself  or  herself  to 
prod  the  members  at  just  the  right  time. 
This  "lucky*''  person  should  have  access  to 
a  type  writer  J  mimeograph,  hectograph^  or 
card-o-graph  and  accessor!  es^  including  a 
date-book  and   calendar.   And  although  this 


JULY  1968 


55 


mmm 


suggestion  may  get  a  laugh  at  first,  it's  good 
to  remember  that  some  of  the  best  publicity 
chairmen  have  top-notch  jobs  with  eflRcient 
secretaries! 

Where's  the  Meeting? 

Admittedly,  hams  are  the  most  entertain- 
ing and  intelligent  of  all  hobbyists,  but 
merely  sending  out  meeting  notices  doesn't 
guarantee  a  memorable  gathering.  In  fact, 
if  someone  hasn't  spent  a  little  time  making 
plans,  the  result  can  be  a  waste  of  time  and 
members  will  wish  they  had  "stood"  at  home 
to  battle  40  meter  QRM 

The  where-to-meet  question  should  take 
some  thought,  although  it's  true  that  hams 
can  meet  almost  any\v  here,  YouTl  find  them 
in  basements,  attics,  public  halls,  firehouses, 
school  rooms,  police  stations,  storm  cellars, 
fallout  shelters,  and  on  miUtary  bases.  And 
they're  quite  at  home  sitting  on  orange 
crates  or   lounging  on  over-stuffed  sofas. 

The  ideal  situation  is  to  have  your  own 
private  clubhouse  witli  a  permanent  station^ 
chairSj  tables,  cozy  kitchen  facflitieSj  and 
plenty  of  lawn  space  for  antennas.  If  yom- 
club  is  prosperous  or  if  the  city  fathers  have 
smiled  generously,  the  where-to-meet  ques- 
tion is  no  problem.  One  such  fortunate  club 
is  the  San  Gabriel  Valley  Radio  Club  in 
California  that  meets  in  a  specially-designed 
disaster  communications  room  built  for  them 
by  the  County  of  Los  Angeles. 

Small  groups  with  few  funds  have  to  meet 
where  thev  can  and  face  the  sad  fact  that 
few  landlords  want  tlieir  premises  wired  for 
DX.  Depending  on  the  numbers  involved, 
meeting  in  one  another's  homes  works  out 
very  well,  especially  if  the  lady  of  the  house 
likes  her  OM*s  hobby  or  is  licensed  herself. 
It's  always  fim  to  inspect  tlie  other  fellow's 
shack  and  refreshments  can  be  served  easily. 
By  moving  from  home  to  home,  nobody's 
welcome  is  worn  thin.  But  in  case  the  "fire- 
side" idea  doesn*t  appeal  to  the  gi'oup,  you  d 
better  start  scouting.  Maybe  one  of  the  gang 
has  ''puU"  with  a  civic  body  that  can  be 
coaxed  out  of  a  key  to  the  city  hall  or 
mavbe  to  the  firehouse.  And  don't  be  too 
shy  to  toot  ham  radio's  horn  if  that's  what 
it  takes  for  tenancy.  Sometimes  people  have 
to  be  reminded  that  hams  are  dedicated  to 
public  service  and  spend  long  hours  pre- 
paring to  meet  emergencies,  handling  dis- 
aster traffic,  or  standing  by  to  help  someone 
else, 

If  your  club  is  new  or  if  youVe  on  a  com- 


mittee looking  for  a  different  landlord,  it 
isn*t  a  bad  idea  to  consider  the  activities 
your  group  wiU  have  in  the  future.  In  other 
words,  look  for  a  meeting  place  tliat*s  suited 
to  your  club.  Skip  the  meeting  room  that 
isn't  big  enough  for  all  the  members  and 
tlieir  families,  too.  Equally  taboo  are  quar- 
ters so  spacious  that  the  secretary  has  to 
yodel  roll  call.  Can  a  screen^  film  projector, 
and  blackboard  be  set  up  conveniently?  Is 
the  ventilation  good  enough  to  keep 
the  speaker  from  choking  down  in  cigarette 
smoke?  Are  there  kitclien  faeihties  for  coffee 
brewing? 

If  you  use  someone  else's  building  such 
as  the  city  haU,  school  room,  or  firehouse, 
better  mark  the  calendar  and  check  with 
the  owner  shortly  before  your  meeting. 
There's  nothing  quite  like  barging  in  on  the 
local  historical  society  or  Daughters  of 
American  GuU- watchers. 

Climate  also  has  a  great  effect  on  the 
type  of  meeting  place  rented^  begged,  or 
borrowed.  The  mobileers  of  Soutliern  CaU- 
foniia  may  be  able  to  rendevous  at  a  beach- 
house  the  year  Vound,  but  heaven  help  the 
boys  in  Indiana  w^ho  forget  about  fall  frosts 
and  winter  snowstorms  and  rent  a  hall  with* 
out  heat 

In  a  nut-shell,  an  ounce  of  planning  for 
a  club  meeting  is  sure  to  save  at  least  five 
pounds  of  embarrassment. 

Wha+?  No  People? 

If  the  publicity  chaimian  does  a  good  job 
and  there  are  stiU  a  lot  of  empty  chairs  on 
meeting  night,  it's  safe  to  say  something 
else  is  wrong*  How  about  tlie  time  of  the 
meeting  and  the  day  of  the  week?  Is  there 
a  regular  conflict  with  other  established 
community  functions  such  as  church  activi- 
ties,  football  games,  or  service  club  meet- 
ings? Sure,  you  won*t  be  able  to  please 
everybody,  but  why  pound  the  club's  head 
against  a  wall  when  the  meeting  night  just 
isn't  working  out  for  the  majority? 

Once  the  club  has  decided  to  meet  on  a 
certain  night  or  nights,  it  had  better  stick 
to  its  guns  and  not  start  hopping  from  night 
to  night  to  please  the  president  of  the 
Audubon  Society  or  secretary  of  the  book 
club.  If  members  knovy^  definitely  that  the 
club  meets  the  first  and  third  Monday  of 
each  month  or  every  other  Wednesday, 
they'll  work  the  meetings  into  their  schedules 
and  not  miss  them* 
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Next,  consider  the  time  of  the  meeting. 
Does  it,  allow  for  working  people  wlio  have 
to  fight  trafSc  an  hour  or  so  before  reaching 
home?  Do  they  have  enough  time  to  eat 
supper  and  read  the  paper  before  taking  to 
the  road  again?  These  considerations  apply 
to  adult  groups;  however ^  if  families  attend 
meetings,  the  rules  have  to  be  reversed. 
The  treasurer  of  the  Copperstate  Roadrun- 
ners,  Inc^^  of  Phoenix,  Arizona^  says  their 
motto  is  'Tun  for  the  whole  family  with  the 
family."  This  means  that  meeting  times  are 
set  early  enough  to  allow  a  short  business 
meeting  and  snack  before  the  kids  get  too 
sleepy  and  start  howling  to  go  home. 

High  school  students  usually  have  a  cheek- 
in  time  at  home  which  should  also  be  con- 
sidered* 

Another  big  factor  in  deciding  how  many 
doughnuts  to  buy  for  refreshments  is 
whether  or  not  XYLs  and  YLs  attend  meet- 
ings. Although  OMs  have  worn  the  pants 
in  ham  radio  since  it  started  and  probably 
always  will,  statistics  show  that  lots  of 
women  are  learning  code  and  theory  and 
getting  their  own  tickets.  Besides  that,  the 
most  popular  American  sports  and  hobbies 
seem  to  be  those  which  families  enjoy  to- 
gether. Just  because  a  fellow  likes  to  have 
a  night  out  now  and  then  doesn't  mean  he 
wants  his  radio  club  to  be  a  stag  affair.  The 
truth  is  that  a  lot  of  clubs  would  welcome^^ 
women,  but  as  pointed  out  by  the  President 
of  the  Muskogee,  Oklahoma,  ARC,  ''We 
just  haven't  been  able  to  figure  out  a  pro- 
gram  to   attract  the   ladies/' 

Although  licensed  ladies  will  be  interested 
in  just  about  any  speaker  or  film,  they 
usually  won't  attend  a  club  meeting  if 
they're  outnumbered  by  men  forty  to  one; 
and  the  XYLs  without  licenses  are  bored  to 
tears  with  technical  programs  and  can't  be 
blamed  for  staying  home.  A  discussion  of 
phasing-type  single  sideband  exciters  versus 
filter-type  would  make  about  as  much  sense 
to  her  as  a  cake  recipe  in  Greek.  Obviously, 
the  club  must  decide  whether  or  not  they 
want  to  plan  programs  to  include  the  gals. 

Clubs  such  as  the  Amateur  Radio  Tech- 
nical Society  of  St,  Louis  concentrate  on 
building  equipment  and  experimenting.  They 
keep  the  membership  at  a  minimtmi  in  order 
to  meet  in  one  another's  homes.  Only  social 
affairs  are  planned  with  wives  and  families. 
A  group  of  this  kind  is  exactly  the  opposite 
of  the  Radio  Amateur  Mobile  Society,  Inc, 
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known  as  the  RAMS  of  Sacriimento,  Cali- 
fornia. Former  President  Leon  C.  Nielsen, 
\V6QHP,  says  "Our  formula  of  success  is 
to  plan  all  activities  including  the  h;im  and 
his  family,  whetlier  they Ve  all  licensed  or 
not/' 

Both  types  of  clubs  are  extremely  impor- 
tant to  amateur  radio  altliough  opposite  in 
programming*  A  technical  societV'  made  up 
of  members  wjio  share  knowledge  and  con- 
centrate on  experimental  projects  proves  the 
value  of  tlie  amateur  to  the  electronic  in- 
dustry. Similarly,  the  club  which  provides 
entertainment  and  encourages  family  parti- 
cipation in  radio  is  equally  important  to  the 
community  and  to  the  hobby. 

The  club  should  choose  its  goals  in  the 
beginning  and  decide  how  it  intends  to  reach 
them.  If  members  agree  to  have  only  tech- 
nical programs  and  discussions  to  benefit 
builders  and  serious  students  of  electronics, 
then  it  is  understood  that  only  those  similarly 
interested  will  enjoy  the  meetings,  A  ladies 
auxiliary  that  meets  in  another  room  or  holds 
a  kitchen  gab-fest  while  preparing  snacks 
will  enable  OMs  to  bring  their  wives,  while 
not   subjecting  them   to   technical   talk. 

If  a  vote  reveals  that  most  members  would 
prefer  a  variety  of  programs  with  features 
to  entertain  and  benefit  wives  and  families, 
then  the  program  chairman  and  oflficials  can 
split  the  programs  or  make  appropriate 
arrangements. 

The  secret  of  planning  meetings  for  a 
full-house  lies  in  knowing  just  what  most  of 
the  members  want. 

More  next  month!  .  ,  ,  W5NQQ 


I  keep  dropping  fhose  tl+ile  resistors 


D.  E.  Hausman  VE3BUE    " 

A  Confined  Space  Nut  Starter 

If  you  have  ever  had  the  pleasure  (?)  of 
holding  a  nut  in  a  severely  confined  space 
so  that  you  could  fasten  it  to  its  mating 
screw,  you  know  how  frustrating  life  can 
be.  A  simple  nut  holder /starter  that  can  be 
used  in  spaces  so  small  that  your  finger  or 
a  commercial  nut  starter  would  be  too  big, 
is  a  piece  of  inmdated  wirel  Select  a  piece 
of  wire  from  your  junk  box  (the  softer  the 
insulation  the  better)  whose  outside  dia- 
meter is  a  shade  larger  than  the  inside  dia- 
meter of  the  nut  you  want  to  start.  Care- 
fully, screw  the  nut  onto  the  wire.  One  turn 
should  be  sufficient  to  support  the  nut,  Xow 
you  can  put  the  nut  in  even  the  most 
crowded  places.  As  long  as  their  is  enough 
room  to  get  the  nut  w^here  yovi  want  it, 
then  there  is  enough  room  to  get  it  started  I 
It  would  be  wise  to  make  a  set  of  wires, 
about  six  inches  long  apiece  and  each  wire 
•  a  difl'erent  size  to  accommodate  all  standard 
sized  nuts. 

Eliminating  Chirp  in  the  DX-60A 

All  chirp  in  the  Heath  DX-60A  series 
transmitter  during  crystal  control  operation 
can  be  eliminated  at  no  cost  merely  by  re- 
locating one  wire.  The  problem  is  a  result 
of  the  oscillator  being  keyed  to  facilitate 
break-in  operation.  For  those  not  using 
break-in  operation,  the  following  modifica- 
tion can  be  easilv  made  to  convert  to  un- 
keyed  oscillator  operation. 

Locate  VI  ^  oscillator  tube.  A  resistor  runs 
from  pin  9  of  this  tube  to  a  nearby  ter- 
minal board.  Disconnect  the  wire  from  the 
terminal  board,  leaving  the  end  connected 
to  pin  9  unbothered,  and  reconnect  the  wire 
to  the  ground  lug  on  the  nearby  VFO  input 
phono  Jack  (or  any  nearby  ground  point). 
This  effectively  removes  the  oscillator  from 
the  keyed  circuitry.  Since  the  oscillator  now 
runs  at  all  times  during  "Tune**  and  "Trans- 
mit" positions,  the  oscillator  can  be  heard 
in  the  monotoring  receiver  but  no  backwave 
is  put  out  on  the  air,  VFO  operation  is  not 
aflFected  bv  this  modification, 

A  SPDT  toggle  switch  may  be  easily 
installed  to  switch  the  resistor  lead  either 
to  the  ground  connection  or  to  the  terminal 
board  at  the  option  of  the  operator.  This 
will  give  a  choice  of  keyed  or  unkeyed  oper- 
ation  at  the  selection  of  the  operator* 

Fred  V^.  Fetner,  Jr.  W^B4EFA 


SPACE  AGE  KEYER 


Only 
$67.50 


Pfanar  epiloxlol  infegrafed  drcuUs  for  reli- 
ability. No  tubes— No  separate  transistors. 
Precision  feather-fouch  key  bu/Zf-jn, 
Fully  digital— ^Dot-dash  ratio  alwoys  per^ 
fectp 

No   polarlly  problems — Floating   contacts 
switch  l-amp» 

Rugged  solid  construction — will  not  wolk. 
Send  QSL  or  postcard  for  free  brochure. 


BOX  455,    ESCONDIDO,  CAL.    92026 


LEGER  LABORATORIES 

ANNOUNCES 

The  response  to  our  recent  ads 
in  73  caught  us  by  surprise.  It  was 
far  more  than  we  ever  anticipated* 
Please  bear  with  us.  We  will  an- 
swer every  letter  as  soon  as  pos- 
sible and  will  send  word  on  repairs 
for  equipment  shipped  to  us. 

Frankly  we  had  seriously  under* 
estimated  the  demand  for  good 
and  reliable  repairs  and  though 
the  large  size  of  our  present  plant 
has  come  as  a  surprise  to  visitors, 
we  have  decided  that  we  really 
must  move  into  an  even  larger  and 
more  modern  facility.  Work  on  this 
is  in  progress  and  we  shall  be 
moved  shortly. 

Thanks  again  for  your  letters 
and  inquiries.  If  you  have  any  ham 
or  lab  gear  that  needs  attention ^ 
get  in  touch  with  us< 

LEGER  LABORATORIES 

Groton  Street,  Eost  Pepperell,  Mass.  01437 

Phone  617 — 433—6771 


Why  Not  a  Photographic  QSLi 


? 


Since  the  beginning  of  amateur  radio  the 
fratemity  has  been  enriched  by  the  send- 
ing and  receiving  of  QSL  cards^  and  now  the 
group  of  QSL  exchangers  has  grown  to  in- 
clude CB'ers  and  short-wave  Ksteners  who 
also  delight  in  sending  QSLs.  There  has  been 
one  big  fault  with  cards;  that  is  that  so 
many  of  them  are  alike,  the  only  basic  dif- 
ference being  the  call-letters,  the  date  and 
the  name  and  address.  This  is  the  main 
reason  why  so  many  printers  of  QSLs  are 
in  the  business,  each  trying  to  give  his  cus- 
tomers a  little  something  different  in  the 
way  of  a  card;  something  more  personaliz- 
ed. The  same  tiling  held  true  for  Christmas 
cards  until  the  photofinishers  began  offer- 
ing personalized  cards.  If  you  have  received 
one  you  no  doubt  looked  at  it  a  little  longer 
than  the  rest  of  the  cards,  especially  if  it 
had  a  picture  of  an  old  friend  on  it.  We 
can  take  an  idea  from  these  cards  and  make 
up  some  personalized  QSL's,  and  in  so  do- 
ing you  can  let  your  imagination  run  wild 
in  the  design. 

There  have  been  other  articles  on  the 
subject,  but  to  the  newcomers  we  offer  the 
following  ideas  which  will  make  a  very  good 
looking  card.  First  of  all  let's  see  what  has 
to  go  on  a  card;  the  call-letters,  signal  re- 
port, equipment^  name-address,  and  the  date 
plus  a  few  remarks.  Sometimes  there  is  a 
drawing  or  other  imprint  to  set  it  off  from 
other  cards.  In  the  photographic  card  this 
could  be  a  picture  of  the  operator,  the  shack, 
the  antenna,  or  a  map  of  your  state,  per- 
haps. 

There  are  two  ways  of  making  cards; 
the  semi-photographic  and  the  true  overall 
photographic  card.  The  standard  post  card 
is  3-1/4''  X  5-1/2"  so  everytbing  you  want 
to  go  on  it  has  to  be  considered  care- 
fullv,  especially  if  a  photo  of  your  equip- 
ment is  to  be  shown.  The  photo  has  to  be 
large  enough  to  show,  yet  not  take  up  so 
much  room  as  to  leave  no  space  for  the 
vital  information.  The  picture  should  take 
up    about    1/3    the    area    of    the    card. 

Let's  say  that  you  want  a  picture  of  your 
shack,  tfie  equipment  and  operating  posi- 
tion on  your  card.  Normally  the  equipment 
is  arranged  as  you  want  it  to  appear  in 
the  picture,  but  look  at  it  carefully.   Does 


Robert  C.  Green  W3RZD 
3304  Collier  Rd. 
Adielplii,  Md,  20783 


it  show  what  you  want  it  to  show?  Does 
the  picture  have  composition?  Does  the 
viewer's  eye  strike  the  important  points  first, 
or  does  it  wander  around  before  picking  out 
the  main  objects?  And  don't  forget  to  clean 
up  the  place  before  you  take  any  pictures. 
After  you  think  you  have  picked  the  best 
composition  for  your  picture,  set  up  some 
flood  lights.  Flood  lights  are  better  than 
flash  because  the  scene  can  be  viewed 
through  the  cameras  view  finder  under  the 
light  that  will  be  used.  Angle  and  top  hght- 
ing  are  excellent  because  they  tend  to  re- 
duce the  chance  of  getting  'light  kicks"  in 
the  lens ) ;  a  shiny  metal  panel  will  reflect 
a  lot  of  Ught.  Don't  take  just  one  picture, 
take  several,  move  the  lights  or  the  camera 
angle  slightly.  If  the  exposure  can  be  varied, 
stop  down  the  camera  to  a  small  lens  stop 
and  try  a  time  exposure,  painting  with 
hght.  That  is,  hold  another  small  flood  in 
your  hand  and  'paint"  the  area  with  Hght 

Now^  that  you  have  taken  the  picture, 
decide  what  type  of  card  you  are  going  to 
make.  Are  you  going  to  make  a  simple  card 
with  the  picture  glued  on  it  and  the  infor- 
mation hand  written  or  typed  beside  it,  or 
a  fully  photographic  card.  If  you  decide  on 
the  glued-on  type,  pick  out  the  best  picture 
and  have  reprints  made  of  that  negative.  The 
local  drug  store  will  be  glad  to  handle  this 
httle  detail  for  you  at  about  five  to  seven 
cents  each  for  reprints.  The  next  step  is  at 
the  post  oflSce  for  die  blank  post  cards  at 
five  cents  each.  So  far  the  cost  of  each 
card  is  nine  to  twelve  cents,  plus  the  labor 
which  we  can  call  a  labor  of  love, 

Tliat's  the  first  method,  fairly  simple  and 
efl^ective,  but  now  let*s  go  on  to  the  regular 
photographic  card.  With  a  photographic 
card  we  have  to  work  to  a  standard,  and 
that  standard  is  a  rectangle.  This  is  because 
of  the  equipment  used  by  the  photofinisher 
to  print  the  cards.  This  time  we  want  to 
make  the  layout  GM"  x  11",  tvdce  the  size 
of   a    standard   postcard.    The   printing   can 
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be  freehand  or  use  a  set  of  letter  stencils 
or  the  rub-on  type  of  decal.  The  call  letters 
should  be  about  1%"  to  2"  in  height  and 
the  smaU  lettering  M"  high;  don't  crowd, 
remember  that  it  will  be  reduced  by  one- 
half  on  the  finished  card.  Use  black  India 
ink  and  a  lettering  pen  to  fill  in  the  call 
letters  and  for  the  small  lettering.  It  is  wise 
to  pencil  in  die  letters  first  then  go  over 
them  with  the  ink. 

If  you  have  already  taken  a  picture  of 
your  shack,  have  an  enlargement  made 
which  is  about  3%"  x  4%"  or  4"  x  5""  or  even 
4^"  X  4Ji".  The  size  depends  on  the  layout 
vou  have  decided  on.  If  vou  want  to,  a 
Polaroid  shot  can  be  used  because  an  en- 
largement will  not  be  necessary.  After  you 
decide  that  ^'That  is  it**,  make  up  a  new 
master  that  is  free  of  fingerprints  and 
smudges. 

Visit  the  local  photofinishers,    (check  the 
yellow  pages  of  the  phone  book  for  these,) 
but   don't   go   to   the   drug   store.    Tell   the 
photofiiiisher     exactly     what     you     want— a 
rectangular  negative  of  the  master  QSL,  that 
he  can*  handle  in  his  automatic  printer.  ^The 
negative  may  vary  from  a  35mm  that  has 
to  be  enlarged,   to   a "  contact  print  that  is 
3Ji"    X    5%".    But    in    any    case    let    the 
photofinisher  tell  you  what  he   can  handle 
and  what  size  is  best.  Have  him  show  you 
both  double  weight  and  single  weight  paper 
for   printing   of   cards.    The   double   weight 
paper  is  heavier  and  can  be  mailed  as  is, 
the  single  weight  paper  requires   an   enve- 
lope. The  author  prefers  double  weight  plus 
an    envelope.    Choose    a    matte    finish    over 
glossy  paper  because  the  matte  finish  will 
take    ball    point    pen    ink    better    than    the 
glossy  finish   when   filOng  in   the  date   and 
time.  If  you  decide   to  use  envelopes  they 
can  be  purchased  for  about  thirty  cents  per 
hundred   and  by   using   a   five   cent   stamp 
the  envelopes  can  be  mailed  unsealed.  The 
cx>st  of  the  printed  cards  will  vary  depend- 
ing on  the  number  you  have  printed;  about 
eight  cents  each  for  a  hundred   and  down 
to  about  6  cents  each  in  lots  of  more  than 
a  hundred.  The  cost  of  the  master  negative 
will  be  about  one  dollar,  but  it  can  be  kept 
and  used  over  and  over  again. 

If  you  have  a  friend  who  is  a  camera 
bug,  have  him  take  the  pictures  of  your 
shack;  he  will  have  a  more  experienced  eye 
for  lighting  and  camera  set-up.  If  he  has  a 
darkroom  he  could  make  up  the  master 
negative  and  run  off  a  couple  of  cards  for 


CAMP  ALBERT  BUTLER   INVITES 

HAM   RADtO  ENTHUSIASTS  OF  ALL  AGES 

PREPARE  FOE  YOUR  ADVANCED 
AND  EXTRA  LICENSE  IN  ADDITION  TO 

GENERAL  CLASS  TfCKET 

THIS  SUMMER!  OUR  8th  SEASON 

NOVICES.  TECHNICIANS  AND  C.i.'cri 
ESPECIALLY  TAICI  NOTE 

ThlB  co-«l  Aaiileur  Radio  Cutifi,  T.M.C.A,  owned  and  operated, 
can  accommodate  60  e»mp&ri*  There  !i  no  age  limit.  W«  haTo 
b«d  caropen  from  T  through  74  years  of  age.  It  Is  ^erf  helpful  If 
jou  can  cop  J  Swptn  or  hare  t  Ndrico  or  Technicisn  ticket,  but  U 
If  not  necessary.  TJme  U  dlflded  between  radio  classes  In  OHJft 
arnl  theory  and  the  utytl  t*mp  tcllvltlea.  such  as  swimming, 
archen".  r I  fiery,  hifctng,  etc.  Golf  priTi  leges  aro  included  at  tho 
beautiful  New  RlTer  Country  Club  course. 

Eniir©  staff  conslsit  of  llcenied  baios  who  are  Imtructori  in 
electrical  enjfineeHfif  fn  lome  of  our  finest  colleges  and  unlrer- 
ilties.  Camp  opens  Aug,  a  and  closes  Aug,  17.  Tuition  of 
1175.00  inclu^IeB  all  camp  exiieniea:  room,  meal*,  notobooki,  t«it- 
bookt.  and  Jnsuftnee.   Send  for  our  brochure* 
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,   C.  L.  Ptf«rs,  K4DNJ 

I    Oeneral  S^rretarff 

I   GUvIn   Roth   Y.M.C.A.,   BUn,   North  Cnrolfiid 

i    Please  Een6   me   the   Booklet   and  Application   Blank   tot   lbs 
Tamp   Albert   Builer   Radio  Seislon. 
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NABfE 

CALL 

ADDRESS 

CITY  „..„„ STATE 


ZIP 


- 1 


All  Self  Supporting: 
50',  Til+up  Towers. 
80'  Tiltover  Towers. 
Tubular  Steel. 


30',  40', 
60',  70', 
Welded 


Drawing  and 
Lfferof lire  From 

DURA  TOWER  SALES 

Bex  322,  Angola.  Ind*  46703 


you  so  you  can  see  exactly  what  they  will 
look  like.  Don't  ask  him  to  run  oflF  a  hundred 
or  so  cards  or  you  won*t  have  a  friend. 

This  system  of  making  photographic  QSLs 
works,  and  works  well.  Try  it  and  see,  you 
will  like  the  personalized  touch  your  cards 
have  and  you  will  be  proud  to  send  them. 
At  Christmas  you  can  even  make  up  a  truly 
personalized  Christmas  QSL  for  contacts 
made  during  tliis  part  of  the  year, 

■  .  ,  W3RZD- 
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A  Report  on  the  WTW Award 


At  long  last  the  WTW  is  ready  to  roll  witli 
a  report  of  its  activity  evew  month.  Many 
items  caused  the  sluggish  activity  of  the 
WTAV  being  reported  in  73  every  month. 
When  Jim  Fish  left  73  Magazine  the  hunt 
began  for  all  the  records  at  Peterborough,  if 
all  the  records  have  been  found  we  have  no 
way  to  be  sure.  Another  very  confusing 
factor  was  the  Certificates  being  issued  from 
Peterborough  and  all  certifications  being 
done  in  Cordova ^  S.G.  There  was  always 
a  certain  lag  in  time  between  here  and  there 
and  at  times  we  both  swear  mail  got  lost 
between  us— this  made  things  very  interesting 
to  say  the  least.  After  spending  about  one 
month  and  getting  all  loose  ends  tied  up  we 
have  things  pretty  well  lined  up  now  and 
everything  should  go  smoothly  from  now 
on. 

To  prevent  confusion  please  send  me 
(Gus  M.  Browning,  W4BPD,  Route  1, 
Box  161-A,  Cordova,  S,C.  29039)  all  reports 
on  WTW--DON^T  SEND  ANYTHING  to 
73  Magazine  direct.  I  have  the  certificates 
here  now  and  they  wiU  be  sent  out  pronto 
to  those  who  qualify-  Remember  I  still  have 
an  ample  supply  of  our  \A  T\\^-Country/ 
Tally  sheets  for  the  asking,  send  50c  to 
cover  costs  for  them.  They  make  keeping 
your  and  our  WTW  records  a  lot  easier, 
PLEASE  USE  THEM,  You  should  keep 
one  copy  and  send  us  or  your  QSL  check 
point  a  copy.  Watch  the  dates  of  your 
QSO— quite  a  few  have  been  coming  in 
with  the  wrong  date  shown  for  the  QSO— 
All  QSO's  should  be  AFTER  May  1,  1966 
0001  GMT,  All  QSO*s  same  band  and  same 
mode.  You  mav  send  as  manv  over  the  re- 
quired  number  and  we  will  give  you  credit 
for  every  one  you  send  and  place  the  e?rtra 
ones  in  your  Honor  Roll  standing  which 
we  will  publish  practically  every  month. 
My  records  here  indicate  the  following 
Awards  have  been  issued  with  these  serial 
numbers.  If  the  number  on  vour  Certificate 
doesn't  tally  with  our  records  please  send 
me  your  certificate  for  a  new  one  with  the 
number  on  it  that  mv  records  indicate  vou 
should  have.  Its  a  lot  easier  for  me  to  change 
certificate    than    to    change   all   mv   records. 
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Only  a  few  have  the  wrong  serial  number 
on  tliem.  Please  check  yours.  Don't  ask 
me  to  change  my  records  to  agree  with 
your  serial  number  because  this  could  in- 
volve many  others  to  be  changed  also.  Now 
for  the  various  Awards  issued  to  this  date 
(May  7,   1968): 

WTW.200  !4  MHz  PHONE— 


#  1  W4NJF 

#2  W3DJZ 

#3  K3YGJ 

#4  K6CAZ 

#5  W3AZD 

#6  XE2YP 

#7  WA2SFP 

#8  WA5LOB 

#9  WB2WOU 
#10  WIMMV 


Gay   Milius 
"Hop"  Hopple 
Dick  Leavitt 
Joe  Butler 
Don  B.  Search 
Jorge  P*  Parada 
James  L,  Lawson 
James  D*  Edwards 
Herbert   Rugoff 
G,  W.  Cunningham 


WTW^200  21    MHz  PHONE 


#  1     W40PM 


Joe  Hiller 


WTW- 1 00  28  MHz  CW— NONE 


WTW- 1 00  28  MHz  PHONE 


#1 

WA2St'P 

Jim  Lawson 

#2 

W40J0 

Ansel  E.  Gridlev 

#3 

W5YPX 

J,  B.  Jenkins 

#4 

WA5LOB 

James  D.  Edwards 

#5 

W2VBJ 

Harry  J.  Marschausen 

#6 

WA5DAJ 

Leonard  P.  Mai  one 

WTN 

N.\m  21   MH: 

1  CW 

#1 

W40PM 

Joe  Hiller 

#2 

VK6TP 

Gene  H,  Krehbiel 

#3 

WB2UDF 

Douglas  J.  Gorga 

#4 

WA6CT  .D 

Frederick  J.  Hagen 

WTN 

V-IOO  21   MH: 

t  PHONE 

#1 

WA2i-'QG 

Ted  Marks 

#2 

WASStP 

James  Lawson 

#3 

W40PM 

Joe  Hiller 

#4 

K9PPX 

Scott  G.   Millick 

#5 

W6YMV 

Paul  E.   Friebertshauser 

#6 

WA4WTG 

R.  Robert  Kaplain 

#7 

W9NNC 

Don  Misch 
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#8     WA5DAJ 
#9     W8WRP 
#10  WA0OA1 
#11  WB20B0 
#12  WA5L0B 


Leonard  P-    M alone, 
James  Horvat 
George  C.  Blimck 
Jess  Miller 
James  D,  Edwards 


WTW-lOO   14  MHz  CW 


#  1     WA2DIG 
#2     W8EVZ 
#3     K8IKB 
#4     W4CRW 
#5     WB6SHL 
#6     W9HFB 
#7     W50DJ 
#8     WB2TKO 
#9     WA9KQS 
#10  WIETV 
#11  K5BXG 
#12  K4ASU 
#13  WA6GLD 
#14  WB6NWW 


Vice  Ulrich 
James  Resler 
Dan  Redman 
Robert  C,  Sommer 
John  Scanlon 
Newton  K.    Gephart 
Fred  A.  Fisher 
William    Meeker 
Edward  F.  Bauer 
Moulton  Larmay 
Charles   E.    Calhoun 
Robert  C.  Webb 
Jerry  Hagen 
Marty    Hartstein 


Jr.      #33  CN8FC 
#34  WA0OAI 
#35  W0SFU 
#36  W4HA 
#37  ZL3MN 
#38  W3NKM 
#39  W8WAH 
#40  VE3UR 
#41  VE3ELA 
#42  WA4WTG 
#43  W6MEM 
#44  WA20EQ 
#45  WB6RMZ 
#46  K5BXG 
#47  WA40PW 
#48  W8BVF 
#49  W60HU 
#50  W8FPM 
#51  K2QOU 
#52  VK3XO 
#53  VE6AKV 


WTW-IOO  14  MHz  PHONE 


#  1     W4NJF 
#2     W5KUC 
#3     W3DJZ 
#4     W4CCB 
#5    WA2SFP 
#6     K6CAZ 
#7    W0NGF 
#8     W3MAC 
#9     KISHN 
#10  K8IKB 
#11  W6YMV 
#12  WISEB 
#13  WA5L0B 
#14  W4TRG 
#15  WB2NYM 
#16  KP4RK 
#17  WIMMV 
#18  WA9KQS 
#19  WA4WIP 
#20  W4FPW 
#21  K90TB 
#22  W4JVE 
#23  DL5HH 
#24  W4FPS 
#25  K3YGJ 
#26  VE6AKP 
#27  K2BQO 
#28  W3AZD 
#29  WA5DAJ 
#30  OZ3SK 
#31  ZL30Y 
#32  K4RZK 


Gay  Milius 

Bob   Wagner 

"Hop'*  Hopple 

Bob  Gilson 

Jim  Lawson 

Joe  Butler 

Warren  Johnson 

Lew  Papp 

George  Banta 

Dan  Redman 

Paul   Friebertshauser 

Jay  Chesler 

James  Edwards 

Bill  Galloway 

Olgierd  Weiss 
Jose  Toro 

Gerald  Cunningham 
Edward  Bauer 
Dick  Tesar 
G.  Gus  Brewer 
Jack  McNutt 
Charles  R.  Sledge 
Ira  C.  Crowder 
James  Leonard 
Richard  Leavitt 
Gordon  Read 
Paul  Haczela 
Don  B.  Search 
Len  Malone 
Egon  Gadeberg 
G.  Coull 
John  F.  Berryman 


Wilham  T.  Broder 
George  C,  Blunck 
Bob  Parlin 
John  McCaa 
J,  T.  McMullan 
Stanley  S.   Springer 
Ray  Slater 
Ray  Hunter 
G,  L.  Clark 
R.  Rober  Kaplan 
Stephen  M,  Stambuk 
C.  C*  Unrah 
Dwain    Schunke 
Charles  E.  Calhoun 
William  G.  Rogers 
Jim  Lancaster 
Murray  H,  Link 
Hugh   K.   Cotton 

C.  Buchheit 
L.  A.  Paul 

D,  C.  McKoen 


WTW-IOO  7  MHz  CW 


#1     W4BYB 
#2    W3WJD 
#3     W8ZCK 


Rex  G.  Trowbridge 
R.   Sigismonti 
Bill  Price 


That  wraps  up  the  WTW  for  this  month. 
How  about  some  additions  to  your  scores 
for  the  Honor  Roll  next  month?  I  will 
accept  any  number  of  cards  to  check,  pro- 
vided you  send  along  a  stamped  retm*n 
envelope.  We  want  a  good  competitive 
standing  in  the  WTW  Honor  Roll  Please 
date  all  correspondence  and  give  your  call 
sign  and  WTW  certificate  number  in  every 
letter  to  me,  ,  .  ,  W4BPD 

Radio  Amateur  Rockhounds 

R.A.R*  for  short 

Are  you  interested  in  rock  collecting  or 
exchange,  or  semi-precious  stones  or  infor- 
mation about  this  hobby? 

Robby,  5Z4ERR  (E.  Robson  MP.S.,  Box 
3077,  Nairobi,  Kenya)  is  president  of  a  new 
club  for  Radio  Amateurs  only.  Do  you  want 
to  sked  and  meet  any  R.A.R.s  on  the  air? 

To  join,  send  your  address  and  a  SAE  and 
postage  and  you  are  in! 

After  a  breather,  Robby  will  circulate  a 
list  of  call  signs  and  suitable  frequencies  and 
time  to  hook  up  on  20  meters.  If  enough  hams 
join  in,  it  can  be  decentralized  and  the  Ws, 
VKs-,  ZLs,  and  S.  Africans  can  get  together 
with  their  own  groups  as  well  as  on  an  in- 
ternational basis. 
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MORE  RANGE 


•     • 


NOISE 


WOftV^ 


\J\\\^S 


v 


^Je?? 


t^-'.ff 


■S' 


?^r 


'AfpK 


ELECTRO- 
SHIELD 


CUSTOM   SYSTEMS 
KITS*  ACCESSORIES 

I 


ELIMINATE  IGNITION  NOISE 

ELECTRO -SHIELD^ 

YOUR  ENGINE 

FROM    S44.95 


ESTES  ENGINEERING  CO. 

543  W.  184th  St.,  Gardeita,  Calif.  90247 


OUft 


OFFERS 


FRO^A 
SlOCK». 

A  COMPLETE  SEIECTION  OF  ANTENNAS  AND 
BEAMS:  BOTH  FIXED  STATION  &  MOBILE.  PLUS 
ALL   ACCESSORIES  .  .  . 


\j  s 


ro 


ft 


'®**%  ANTENNA 


"bV  swan  '*'=>eeia(,sts 

V/2AU  QUADS         W2AU  baiuns 
^^,       WE  ALSO   HANDLE 

ftcat^l^  CRANK-UP  TOWERS 

CHECK    WITH    US    FOR    YOUR    REQUIREMENTS! 


WE     MAINTAIN     THE     LARGEST     STOCK     OF     USED 

EQUIPMENT    IN    THE    NORTHEAST 

WHITE    FOR    LATEST    COMPLETE    LIST 


llllliltlll  OPEN    HOUSE    SEPT.    14th.    1968  lllllllllll 


WUt^' 


BOX    893 


CONCORD   NH   03301 
FONE    603-725-3350 


Liasons  Needed 

We  need  amateurs  in  Tucson  for  liason 
with  AFRO,  in  Washington,  DC  for  NICAP, 
in  Boulder  for  the  Air  Force  Project,  and 
in  Pittsburgh  to  contact  the  UFO  Research 
Institute.  The  Instutite  has  a  24  hour  a  day 
ansvt^ering  service  and  is  attempting  to  get 
a  team  to  any  sighting  within  200  miles  of 
Pittsburgh. 

Organizafion  Schedule 

Perhaps  it  is  time  for  those  interested  in 
the  founding  of  the  UFO  network  to  get 
together  for  some  preliminary  organization 
discussions.  Let's  meet  on  14,300  on  Wednes- 
days evenings  at  0200  GMT  and  see  who  is 
there,  what  suggestions  they  have,  and  what 
plans  can  be  made.  The  time  would  seem  to 
be  a  reasonable  compromise,  being  7  pm  in 
Calif omia  and  10  pm  back  east.  Propagation 
conditions  mav  make  communications  a 
problem  between  some  of  the  stations,  so 
perhaps  we  should  try  3950  on  Thursday 
evenings  at  the  same  time  and  see  how  we 
do  there. 


YOU  CAN  HELP 

* 

Thousands  of  amateurs  around  the  world 
would  like  to  be  reading  73,  but  either  the 
subscription  price  is  beyond  their  means  or 
else  their  governments  won't  permit  them  to 
send  money  out  of  the  country.  You  can  help 
spread  the  amateur  spirit  through  a  gift  sub- 
scription. We  w!fl  send  a  gift  card  in  your 
name    to   the    recipient* 

$5  enclosed  for  a  one  year  subscription. 

$10  enclosed  for  two  one  year  subscriptions* 

$25  enclosed  for  six  one  year  subscriptions. 

Please  list  the  name  and  address  below 
(and  cal[)  of  the  recipient [s}.  If  you  have 
no  one  in  particular  in  mind  please  check  the 
following   so  we  can  follow  your   preferences* 

Asia 

Africa 

Russia 

other  *  •  . 

_^RRL  Director  (12  out  of  16  Directors 
do  not  subscribe  to  73).  You  can  help  them 
get  73  so  they  can  keep  up  on  current  events 
and  better  represent  their  constituents*  They 
might  be  interested  In  keeping  up  with  the 
latest  technical  developments  too^  Help  these 
fellows   out* 


iW2NjSD/l  from  pg.   A) 

In  addition  to  exposing  amateur  radio  to 
the  general  public  in  rather  large  masses, 
the  early  May  ham  gathering  in  Paramus 
brought  together  a  goodly  number  of  VHF 
amateurs.  The  big  drawing  card  was  Ray 
Naughton  VK3ATN,  flown  over  by  Quantas 
Airlines  by  arrangement  with  the  Garden 
State  Shopping  Plaza.  Ray  is  the  chap  who 
has  been  setting  the  two  meter  worlds  rec- 
ords via  moonbounee. 

I  visited  Ray  during  my  short  visit  to 
Austi'alia  on  my  round  the  world  trip  ^  bit 
over  a  year  ago.  He'd  kept  after  me  every 
time  I  got  on  the  air  from  a  new^  country 
and  by  the  time  I  arrived  in  Australia  the 
details  of  my  trip  to  Birehip,  Victoria  had 
been  worked  out.  It  meant  cutting  a  day 
off  my  visit  to  Sydney,  which,  unfortunately^ 
the  chaps  in   Sydney  took  with  bad   grace. 

From  Melbourne  I  took  a  train  north  to 
the  end  of  the  line  in  Bendigo,  There  I 
was  met  by  two  local  hams*  They  popped 
me  into  their  car  and  drove  me  about  50 
miles  across  the  flat  countryside,  much  like 
Kansas,  to  a  small  town  where  we  met  Ray, 
Ray  drove  me  another  20  miles  or  so  and 
then  changed  rae  to  the  car  of  a  friend 
of  his  who  wanted  to  meet  lue  and  we  drove 
on  to  Birchip.  Ray  lives  on  the  outskirts  of 
a  small  farming  town  and,  looking  out  his 
back  door^  there  were  antennas  as  far  as  I 
could  see.  Towers  were  all  over  the  place. 
The  most  remarkable  of  all  was  his  50  wave- 
lengths long  two  meter  rhombic  system.  Ray 
is  on  all  bands  and  can  work  anyone  in 
the  U.S*  that  has  a  reasonable  signal  on 
160M,  80M,  40M,  20M,  15M  and  lOM. 
He'll  be  on  six  one  of  these  days  when  he 
gets  a  better  location  for  his  rhombics,  one  a 
little  further  from  the  power  lines. 

Ray  played  tapes  of  his  moon  bounce 
echoes  on  two  meters  for  me.  They  are  ex- 
cellent echoes.  That  evening  we  got  on  75 
meters  and  worked  back  to  W2NSD/1  with 
S-9  plus  signals  both  ways.  Now  that  was 
a  thrill  I  won't  ever  forget.  Then  we  shifted 
up  to  20  and  my  home  rig  was  booming 
through  about  40  over  9. 

We  talked  ham  radio  and  Ray's  plans  and 
accomplishments  on  into  the  night.  The  next 
morning  I  had  to  get  moving  on  again.  Ray 
had  arranged  for  a  small  private  plane  to 
take  us  up  to  a  town  in  New  South  Wales, 
Griths,  where  I  met  a  commercial  plane 
that  took  me  on  to  Sydney.  It  was  a  fas- 
cinating flight  and  I  had  a  chance  to  see  first 


SPECIAL 

TV  CAMERA 
PARTS  KIT 

ONLY 

$99.95 

including  vidicon  and  iens! 

To  meet  th©  many  requests  for  a  low-priced 
solid  state  TV  camera  kit,  we  have  made  avail- 
able from  our  factory  stock  the  following  parts 
which  you  can  assemble  at  very  little  additional 
expense  into  a  superb  TV  camerai,  Incfuded  In 
the   kit  are  the  following: 

1 )  Completely  assembled  and  tested  video 
amplifier  plug-in  cireult  board  with  a  10' 
transistor  6  MHx  bandwidth  amplifier  and 
keyed  clamp  witK  adjustable  pedestal  and 
sync  mixer. 

21  Completely  assembled  plug-in  sweep  cir- 
cuit board  with  8  tronstsfor  and  5  diode 
horizontol  and  vertical  sweep  generators 
and  omplifiers  featuring  excellent  linearity 
and  more  than  enough  drive  for  1"  vidicons, 

3)  Excellent  quality  deflection  yoke  ond 
focus  coil  with  beam  alignment  magnets  and 
raster  positioning  adjustment*  Also  included 
is  the  vidicon  tube  clomp  and  target  con- 
nector. 

4)  Camero  tested  vidicon  excellent  for 
omateur  use  and  matched  to  the  deflection 
assembly  above. 

5)  Good  quality  F1.9  or  better  achromatic 
lens  with  motching  lens  mount. 

Nole:  All  ifems  are  brand  new  except  vidicons 
which  we  guarantee  will  work  with  the  parts  kit 
supplied  when  assembled  according  to  the  sche- 
matic and  adjusted  according  to  normal  pro- 
cedure. Since  step-by-step  instructions  are  not 
available,  we  recommend  this  kit  only  to  those 
who  can  follow  a  schematic. 

Due    to   the    low    price    and    limited    quantity,    we 
cannot  sell  the  above  components  separately. 
When  our  present  stock  Is  exhausted,  It  will  cost 
at  least  $160.00  to  repeat  this  offer*  Order  now 
to    avoid    disappointment. 

VANGUARD  LABS 

Depf.  H 
196-23  Jamaica  Ave.,  Hollis,  NY  11423 
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ADVANCE  NOTICE 

PUBLIC  AUCTION  SALE! 

~  OWNER  RETIRING  « 

$500,000.00  Valuation 

ELECTRONIC  EQUIPMENT 

and 

COMPONENTS 

of 

THE  DENSON  ELEaRONICS 
CORPORATION 

To  Be  Sold   In  Trade   Lots 
and  Separate  Items 

Wednesday,  July  1 0,  1 968 
At  10  A.M.  (E.D.T.) 

For  Convenience  Sale  At  Warehouse 

19  Grove  St.,  Rockville,  Conn. 
THE  SALE  INCLUDES: 

All  lop  brands  such  as  Halticrafters,  GE,  RCA, 
GPL,  Tel-lnstrumenis,  Altel,  Phlico,  Bell,  Dta- 
mon<l,  Ling,  Padcard-Beli,  Biddle,  Miratel,  Du- 
mont,    Grinnson* 

Complete  Vacuum  Tube 

Mfg.  Assembly 
Original  Cost  $160,000 

Welch  Vacuum-pumps,  Sealing  Machines,  Glass 
Lathe,  Tube  Guns,  Glassware,  Kinney  Evapo- 
rator, Ovens,  Work  Tables,  Etc,  Hundreds  ot 
Desirable    Lots   of   Every   Description, 


For  Furfh^r  Informafion 
Phone,  Write,  or  Wire 

AARON  POSNIK 
&  COMPANY 

4ucfJofieers 

94  STATE  ST.,  SPBmGFIELD,  MASS.  OflOO 
(413)  733-5238  AND/OR  (203)  875-519B 


hand  the  amazing  water  transport  system 
they  use  to  water  just  about  all  of  Victoria 
and  most  of  New  South  Wales*  The  water 
travels  along  hundreds  of  miles  of  open 
ditches,  gravity  flow  with  about  6"  to  9" 
drop  per  mile.  There  is  a  heavy  loss  due 
to  evaporation  and  they  calculate  that  only 
15  gallons  of  every  hundred  manages  to  get 
to  Birchip. 

When  Ray  found  that  he  was  going  to  get 
a  trip  to  the  States  he  wrote  to  me  and 
I  quickly  invited  him  to  return  my  visit.  Ray 
did  get  up  here  for  a  visit  and  he  brought 
me  up  to  date  on  his  two  meter  accomplish^ 
ments  ,  .  ,  and  they  are  considerable.  He 
had  been  active  on  two  meters  for  several 
years  and  pretty  well  worked  what  there 
was  to  work  around  Australia.  He  was 
looking  for  more  to  conquer.  He  had  read 
several  articles  about  moonbounce  and  had 
been  kind  of  mulling  it  all  over  in  his  mind. 
Then  one  day  he  was  driving  on  a  long  trip 
and  was  talking  with  Sam,  W1FZJ/KP4 
down  in  Arecibo,  the  grandaddy  of  moon- 
bouncing.  Ray  had  been  thinking  about  try- 
ing a  long  rhombic  for  two  meters  and  Sam 
encouraged  him  to  get  going  on  it,  saying 
that  he  was  sure  that  it  would  work.  Sam 
has  problems,  but  being  technically  wrong 
isn't  one  of  them,  so  Ray  got  to  work  re- 
searching the  literature  on  long  long  rhom- 
bics.  The  QSO  with  Sam  was  in  November 
1965,  The  researching  lasted  through  Jan- 
uary 1966  and  in  February  Ray  started  put- 
ting up  his  antenna.  It  was  50  wavelengths 
long  and  consisted  of  two  stacked  rhombics, 
a  full  wave  apart.  He  figured  that  if  he 
aimed  the  rhombic  at  a  spot  in  the  sky 
where  the  moon  would  pass  he  would  have 
a  few  minutes  a  month  when  he  would  be 
able  to  bounce  signals  into  the  States. 

On  March  28th,  1966,  Ray  fired  up  his 
150  watt  rig,  the  power  limit  for  Australia^ 
and  sent  out  signals  toward  the  moon.  The 
receiver  was  an  Ameco  Nuvistor  (6CW4) 
converter  with  no  preamplifier.  Back  came 
the  echoes.  Weak,  to  be  sui^e,  but  there  was 
no  question  about  it.  IVe  heard  the  tape  he 
made  of  that  historic  night.  A  couple 
nights  later  Ray  was  listening  for  K6MYC 
and  heard  him  coming  through  very  weakly. 

That  really  got  Ray  going.  He  decided  to 
put  up  two  more  rhombics  in  the  stack.  This 
should  give  a  gain  of  about  34  db,  about 
equivalent  to  a  2500  element  collinear  an- 
tenna. He  added  a  preamplifier  and  a  noise 
blanker.    He   also  put   up   a   series   of   arms 
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5U4  Silicon  Tube 
5R4    Silicon    Tube 
866 A    Silicon    Tub« 


|l.5€@,     5  for  $5 

$4@,    3  for  $9 

.%\0m,    2  for  $(8 


.11 


MICA    MT6    KTT  T036,  T03,  TO  10,  4/|l 

ANODIZED    T036    INSULATOR    5/$l 

ZENERS  I  Watt  6  to  200V  .  .m<S),  3/$2 
ZENERS  10  Watt  6  to  155V  $l^\,  6/$5 
STABJSTOR    U[»    to    T#n    Watt    20  for  $  I 

Wanted  Test  Sets   {TS)    &  Equip. 

*  TRANSISTORS  *  SCR'S  •  ZENERS!!! 
Full  Leads  Factory  Tested  &.  GTDI 
PNPI50  Watt/ 1 5  Amp  HiPwr  T035  Case! 
2N44I.  442,   277,   276,    DS50I    Up   To 

50/VCBO    -,,.,- ....$1®,    7    for    $5 

2N27a,  443,  174.  Up  to  SOV  $2@,  4  for  $5 
PNPI50   W/2Nl9aO,    r970   & 

2N2075.    2079 $2@,    3/$5 

PNP  30   Watt/3A,  2NII5,    156,   235,   242 
254,   255p   256.   257,   301   40c@    ....3for$J 

PNP    ZN670/300IWW    35c^     .5for$[ 

PNP  2Nfi7|/l  Watt  SOc^S)  .,....4for$l 
PNP   2SW/T0   2N538,    530.    540    ..2for$l 

2NIG38    6/$(p    2NI039 ,.,4for$l 

PNP/T05  Signal  350MW  25e^,  5  f&r  $1 
NPN/T05  Signal  IF.  RF,  OSC  5  for  $1 
Finned  Heat  Sink  IBO  SQ\  $IO,  3/$2 
Flhfied  Sink  Equiv.  500  SQ\  $3(^.  2/|S 
SFLrCON  PNP/T05  &  T018  PCKG 
2 N 327 A,  332  to  8,  474  to  3,  541  to  3, 
035  to  7    L    1276  to  9,    35c@    4/$? 


"That's  A  Buy' 

"TAB''    *■   SILICON    ONE    AMP    DIODES 
Factory  Tested  &  Guaranteed 


Piv/Rms 

50/35 

.05 

Plv/RittS 

100/70     I 
.07 

Piv/Rms 

200/140 

.10 

Piv/Rms 

300/210 
,f2 

400/280 
.14 

600/420 
.21 

800/5GO 
.30 

900/630 
.40 

rooo/700 

.50 

1100/770 
.70 

1700/1200 
1.20 

2400/168 
2.00 

DC     Ws''     Meter/ RD/80DMa     S3@p     2/$5 


6 
3 


866     C.TV2.5V/I0A      FILAMENT 
XFMR    10    Ky    Insltd    $2@,    3/$5 


*AIl  Tests  AC  8^  DC  Si  Fu^d  &  Load! 

1700  PIV/J200  Rms  ^    750  Ma.   10  for  $10 
2400  Piv/1680   Rms  @  750  Ma,     6'for  $11 


Silicon 

Power    Diodes,    Studs    & 

P.P.    ** 

D,  C. 

50Piv 

lOOPiv 

200Piv 

300Piv 

Amps 

35Rm5 

70Rms 

l40Rms 

2IORms 

12 

.25 

.50 

.75 

.90 

**   18 

.20 

.30 

.75 

1.00 

45 

.BO 

1.20 

1 .40 

1.00 

160 

1.65 

2.90 

3,50 

4-60 

240 

3.75 

4.75 

7.75 

10.45 

D.  C. 

400Piv 

eoopiv 

700Prv 

SOOPiv 

Amps 

280Rms 

420Rms 

400  Rms 

630Rms 

[2 

J. 20 

1.50 

1.75 

2,50 

**   13 

1.50 

Query 

Query 

Query 

45 

2.25 

2.70 

3.15 

4.00 

EfiO 

5.75 

7.50 

Query 

Query 

240 

J  4,40 

19,30 

23.40 

Query 

.5/$  I 
.,4/$l 
.3/SIO 
..4/$2 
..4/$2 
9x12"  $1 
,..60/$f 
far  $1 
for  $r 
.4/$iD 

Pairs  3/$2 

4   for    $1 

.    5  for  f  r 

.,.    25/$l 

...    lO/$l 

.3/^3 

,,3/$J 

..2/iS 


cys. 


We  Buy,  Sell  &  Trade  As  Well! 


Bandswiteh   Ceramie  50OW  2P/6Pos,   %2^ 

5Hy-400Ma    Cheke    $4@ 2/$5 

250Mfd  @  450  Wv  Leaiytic    $3@.     S/$ro 

I  Send  25£   for   New   CatalDg  I 


"TAB" 


TERMS:  Money  Back 
Guarantee!  Our  24th 
Year.  $5  Min.  Order 
F.O.B,    N.    Y.    C.    Add 

Shipping   Charges, 

56  DX   PEARL  ST.,    BKLYN,    tl20l    N.Y. 

PHONE    212^522^7300 

Send  25 r  For  Catalog 


I 


Socket    Ceramic   866   Tube 
Socket   Ceramic   4XJ50/Loktal    . 
W.E,     Polar    Relay^2S5A    $4@, 
Toroids  SSMhy   New   Pckg   755®, 

200   KC    Freq   Std   Xtals   

2  Side/cu   Printed   Ckt   Bd   New 
Finished    PiezD   Xtals   Blanks    .. 

Line    Filter  4.5A@  I I5VAC    

Line    Firter   5A@I25VAC    .. 

Chokfl    4Hy/0.5A/27O    $3#     

H's]d   Stevens    Precision   Choppers 
PL259A  &  S0239  CO-AX   M^F 
Phone    patch    Xfmrs    Asstd    . ,  - 
FT243  Xtal  Bl   Holder,  surplus 
Insltd    Binding    Posts   .'^EBY" 
Sun-Cells   Selenium    Asstd    .... 
Band    Pass    Filters   60.   90,    150 
2.5MH    Piwound    500MA    Choke 
Beam    Indicator    Selsyns    24V AC 

Fuse    250MA/3AG     SO/$l,    300/$2 

Oil     Cndsr     Strobe,      Photofiash     25MFO 

2000V    G.E./Pyranol,    $7@    2/$i0 

Resistor    Bleeder    50K/IQ0W    3    for  $1 

Send   25c  for   Catalog 

Dtseaps  .00l(a)l00OWVDC  I0c(^  .  .20/$J 
D:caps,  2x  .00'4@IOOOWVDC  I5c@,  lO/$l 
Discaps  .03@1000WVDC  I5c@  ..  ..I0/$1 
Discaps   .01    @2000WVOC    I8c^    ..^.6/$ I 

Discaps    .001    @5I<VWDC   20c@     6/$1 

Discaps  .005(S>"5KVWVDC  25e@  ...5/$l 
Discaps     J30mmG/6KV    20c    ..,...,.  6/$  I 

,0Z@50WV0C    25    for    $1 

6   or    12V AC    Minlfan    &    Blade %l 

K-Formers   All    l\W-6^Cy  Primary — 

2S0OV@ICMa    &.    Fil    $2@    4/$5 

|iO0VCT@  300Ma.  6v@  8A,  5V  @  3A  & 
125V  Bias,  abt  1200  VDC  $4@  ...3/$J2 
480  Vct@  40Ma  Sl  6.3#    1.5A  CSD   $1.50 

JO  Vct@    5 A    £l   7,5   Vet   @    5A    $5 

6,3   Vet    I5,5A  &   6.3  Vet   @    2A   ,.,...$4 
7.5    Vct#    12A    $3@ , .,,.   2/S5 


on  the  lead  tower  so  he  could  skew  the 
whole  rhombic  a  few  degrees  one  way  or 
the  other  to  give  him  a  couple  more  days  or 
so  a  month. 

When  I  arrived  in  September  1966  Ray 
had  several  good  tapes  of  K6MYC,  but  Mike 
had  yet  to  copy  his  own  signals  from  the 
moon  or  to  hear  Ray.  He  was  working  at 
it  though.  The  big  schedule  was  set  up  for 
the  28th  of  November,  the  next  time  the 
moon  would  be  in  the  right  spot.  The  boys 
from  K2MWA  called  in  on  15  meters  and 
asked  if  Ray  would  hsten  for  them  and  Mike 
sat  there  in  Cahfornia  hearing  both  sides 
of  the  QSO  while  K2MWA  made  the  first 
U.S. -Australia  two  meter  contact.  That 
must  have  been  about  the  last  word  in  frus- 
tration. In  December,  when  tlie  next  chance 
came  J  Mike  was  there  and  made  it  a  second 
state  for  Ray.  Mike  was  operating  portable 
at  Stanford  University  using  a  320  element 
beam. 

The  320  element  beam  was  split  up  in 
1967  with  half  going  to  WB6KAP  and  the 
other  going  home  with  K6MYC*  In  December 
1967  Ray  worked  Mike  at  his  home  QTH 
using  the  160  element  beam,  Ray  has  heard 
WB6KAP  several  times,  but  KAP  can't  yet 


heai*  his  own  echoes   and  hasn't  been  able 
to  hear  Ray. 

Ray  has  also  heard  W6YK,  who  is  using 
four  8  over  8  J  slot  yagis.  YK  can't  hear 
his  own  echoes  and  has  yet  to  copy  Ray. 

In  February  1968  Henry,  K0IJN  up  in 
Minnesota  put  up  a  big  collinear,  hooked  up 
the  transmitter  and  receiver,  and  proceded 
to  work  Ray  the  first  time  on.  He  started 
out  sending  CW  at  about  20  wpm,  but  then 
found  Ray  sending  back  at  the  normal  moon- 
bounce  high  speed  of  about  three  wpm  and 
slowed  down  so  Ray  could  get  his  signals 
through  the  fading. 

Ray  is  hoping  that  a  lot  more  states  will 
come  on  with  adequate  moonbounce  signals 
so  he  can  get  his  WAS  certificate.  Or  even 
his  WAAS  (Worked  Almost  All  States). 

K6MYC  is  using  the  Cushcraft  collinear 
antenna.  While  visiting  up  here  Ray  had 
a  chance  to  stop  and  visit  with  Les  and  Bob 
Cushman  at  their  plant  in  Manchester^  New 
Hampshire.  He  let  them  hear  the  tapes  of 
the  signal  from  the  Cushcraft  beams  as  heard 
in  Australia.  Ray  was  qmte  enthusiastic 
about  the  new  Cushcraft  two  meter  com- 
bination collinear  antenna  with  a  director  on 
each  bay.  This  makes  each  16  element  co- 
linear  bay  end  up  with  20  elements.   They 
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apparently   find   that   this   makes    for   much 

better  matching  than  the  double  directors 
they  had  made  for  me  for  use  up  on  73 
Mountain  a  few  years  back. 

Eight  of  these  20  element  sections  will 
give  you  all  the  gain  you  need  for  good 
moonbounce  signals,  according  to  Ray,  He 
should  know.  This  certainly  puts  moon- 
bounce  operations  right  down  where  a  lot 
of  VHF  men  will  be  able  to  participate. 
Cushcraft  has  all  the  matching  and  phas- 
ing sections  availablej  so  the  real  hard  work 
has  been  done  for  you.  Watch  the  Cush- 
craft  ads  for  an  announcement  of  this  new 
collinear  with  director  elements.  If  you  put 
yom'  antenna  on  a  moveable  mount  you  will 
be  able  to  moonbounce  every  day,  though 
you'll  have  to  wait  for  the  two  days  a  month 
that  the  window  is  open  to  Ray  {24  minutes 
each  day ) . 

Even  the  rig  isn't  much  of  a  problem  any 
more.  Ed  Clegg  tells  me  that  he  expects 
to  have  a  good  solid  very  full  kilowatt  rig 
on  the  market  by  the  end  of  this  year  for 
two  and  six  meters,  A  lot  of  us  will  be  look- 
ing forward  to  that  one. 

Speaking  of  six  meters,  Ray  feels  that 
there  should  be  little  problem  in  bouncing 
signals  off  the  moon  on  six  meters  with  a 
rhombic.  As  soon  as  he  can  find  a  spot  far 
enough  away  from  the  power  lines  to  keep 
the  local  noise  down  he  is  going  to  get  set 
up  with  a  nice  six  meter  rhombic.  Before 
long  you  11  be  able  to  work  Ray  on  eight 
amatem'  bands. 

Ray  has  given  me  the  full  particulars  on 

his  two  meter  rhombic  and  I  will  write  it 
up  for  those  of  you  who  have  a  few  acres 
sitting  there  in  need  of  some  fancy  antennas. 
Actually  it  isn't  all  that  hard  to  get  up  in 
the  air  and  tune  up.  It  took  Ray  about  a 
month  and  his  resources  are  meager  when 
compared  to  those  up  here  in  the  States. 
Ray  has  had  to  do  everything  the  economical 
way^  being  just  as  short  of  money  as  most 
of  the  rest  of  us.  He  runs  a  small  applicance 
shop  in  Birchip,  a  town  of  about  1000.  This 
makes  for  a  comfortable,  but  not  extrava- 
gant, living. 

This  trip  to  the  States  is  Ray's  first  exper- 
ience as  a  traveling  ham  and  he  is  finding 
out  how  wonderful  the  hospitality  of  hams 
everywhere  really  is.  He's  been  shuttling 
from  ham  to  ham,  rarely  let  go  to  bed 
before  2  am  despite  rising  times  usually 
aroimd  6  am.  When  he  visited  here  he  had 
to  get  up  at  six  to  catch  an  8  am  plane  up 
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FTdx-400 


LOOKING   FOR  THE   FTdx  400? 

Scott  Radio  Supply  invites  you  to  see  the  finest 
5  Band  Transceiver  available  today.  Complete 
coverage  80  through  10  meters  with  a  500  W 
power  rating.  Features  a  double  conversion,  V2 
microvolt  receiver,  built  in  power  supply,  VOX, 
100  KG  and  25  KG  calibrators,  built  in  crystal 
oscillator  which  offers  four  selectable  channel 
positions,  offset  tuning  for  both  receiver  and 
transmit  functions,  side  tone  and  break  in  keying. 
Other  than  a  matching  speaker  at  $14.95,  all  the 
usual  accessories  are  built  in  to  the  FTdx  400 
at  only  $599.95. 

lI^COTT  RADIO   SUPPLY,   INC. 

266  Alamitos  Ave.     -     Long  Beach,  Calif.  90802 
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Listen  for  the  hundreds  of 
LK-  2OQ0  Tmears  now  on  the 
qir  and  judge  for  yourself. 
Write  for  free  illustrated 
brochure  or  send  $1  »00  for 
rechnkal  and  instruction 
iTidnual. 


BTI  AMATEUR  DIVISION 


BTI  LK-2000 

LINEAR 
AMPLIFIER 

For  SSB,  CW,  RTTY 

Maximun  legal  input 
Full  loading  80-10M 
Rugged  Eitnac  3-1000Z 
Dependoble  operotion 
Easy  to  load  and  tune 
No  flat  topping  with  ALC 
Distinguished  console 

Instant  transmit 

High  efficiency  circuit 

Designed  for  sofety 

Fast  band  switching 

Real  signal  impact 

Price . . . ,  $79500 

READY     TO     OPERATE  I 


Hafstrom  Technical  Products 

4616  Santa  Fe ,  San  Diego,  Ca.  92109 
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here.  It  was  the  only  flight  of  the  day.  It 
was  worse  when  the  two  of  us  left  here  and 
fiew  out  to  Rochester  for  the  VHF  Confer- 
ence. The  plane  left  Boston  at  7:20,  so  we 
had  to  get  up  at  4:30  to  make  it. 

Rochester 
They  had  a  marvelous  crowd  there. 
Though  they  had  a  full  schedule  of  speakers 
they  worked  in  a  good  spot  for  Ray  and  he 
held  one  of  the  largest  audiences  of  the  day 
spellbound  with  his  talk  and  the   slides  of 

his  antenna  farm. 

The  number  of  fellows  that  stopped  by  the 
73  booth  to  say  that  they  would  be  coming 
up  to  see  us  on  July  6th  for  our  hamfest 
was  more  than  encomaging  ...  it  was 
almost  frightening.  If  that  many  are  coming 
from  as  far  as  Rochester  .  .  .  how  many 
may  be  here  in  total?  I  think  were  going 

to  have  a  ball. 

Though  I  expected  only  a  small  turnout 
of  saucer  devotees  for  my  own  talk  of  the 
day  on  our  UFO  Net,  I  was  surprised  to 
find  the  large  room  filled  to  standing  capacity 
with  an  interested  and  enthusiastic  audience. 
I  explained  about  the  sorry  state  that  our 
government  has  left  UFO  research  in  and 
how  much  amateur  radio  can  do  to  help 
this  miserable  situation.  It  is  one  of  the  great- 
est opportunities  for  contributing  to  our 
country  that  we  have  ever  had. 

Jim  Sipprell  K2HYQ,  the  local  represen- 
tative for  NICAP  (National  Investigations 
Committee  on  Aerial  Phenomena)  contrib- 
uted the  most  interesting  part  to  my  talk 
by  showing  slides  of  some  of  the  most  care- 
iully  authenticated  UFO  photos.  Any  ham 
clubs  within  driving  distance  of  Kenmore, 
N.Y.  would  do  well  to  get  in  touch  with 
Jim  and  get  him  to  bring  his  program  to 
your  next  club  meeting.  Write  Box  209, 
Kenmore. 

^    Reader    coitiments    on    the    DX    Hand-  j^ 

^    book  <  .  •  •  4. 

i       "Extraordinarily  complete"  .   .  "W3BNW  ^ 

^       "The  wall  map  is  fabulous"  .  .  .  K5MVF  J 

'Absolutely   delighted"   ....  WIMRS  J 
7  use  it  every  day  ,  .  .  invaluable"  .  .  . 
V9CEL 

"Particularly    appreciate    the    BOM    info" 

,  .  .  W9YBD  J 

"Must  reading  for  every  DXer"  .  .  W2API  )f 

^    Order    your    copy    now.    $3    from    73,    ^f 
t    Peterborough,  NH  03458  J 
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SMriE . . .  You're  on  TV 


Just  thmki  Televising  your  family  and  relatives  oit 
the  living  room  TV  set  with  YOUR  OWK  TY  CAtAERA, 
Interestea??  No  matter  whether  you're  considering  a 
camera  built  primarily  from  junlebox  parts  or  from  q 
complete  kit,  AIV  RESEARCH  has  just  what  you  need. 
Over  8  different  tube  and  transistor  models  to  select 
from.  STARTER  KITS  $18.95  yp  .  .  .  MA/OR  COM- 
PONENTS KIX$>  $58.25  up  .  .  .  COMPLETE  KITS 
(transistorized  &  printed  circuit)  $149.50  up« 

Get  started  in  this  FASCmAXmO  HOBBY  today  b/ 
wrifing  for  a  copy  of  our  NEW  19^  catalog.  It  con- 
tains a  comprehensive  listing  of  kits^  lenses^  vidicon 
tubeSf  tripoctSj,  focus/def [ection  coils  (both  regular  cHfid 
slow  scon);  plus  plans,  automatic  light  kits,  chailf^ 
•tc«  Please  include  10;£  to  cover  cost  of  mailing. 

f jfftWbhftcf  dealer  intiuUm§  tnvtfmd* 
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TRADE  YOUR 
SURPLUS 

FOR  BRAND  NEW  GEAR! 

Your  surplus  can  easily  make  a  good  down  pay- 
ment on  brand  new  ham  equipment-  Send  me 
your  list  of  surplus  and  tell  me  what  you  want. 
Bill  Slep.  W4FHY 

Wrife- Wire-Phone   f813l    722-1843 

SLEP  ELECTRONICS  COMPANY 

24T2  Highway  301  N,  Ellenton.  FL  33532 


M  &  M's  Electronic  Keyer 
the"DAH-DITTER®" 

MODEL  EK-1A 


ONLY     $34.95 


Assembled 
and  Tested 


Ail  solid  state  with  space  age  Integrated  circuits  • 
Fully  self-completing  on  both  Dah  and  Dit  • 
Fixed  3/1  Dah/Dit  ratio  for  perfect  code  •  Built- 
in  AC  power  supply  •  Fully  isolated  reed  relay 
output  •  Built-in  side  tone  oscillator  and  speaker^ 
Speed  range  5  to  40  WPM» 

Send  your  order  direct  to: 

IVI  &  M  ELECTRONICS  -  Keyer  Dept. 
6835  Sunny  brook,  N.E.,  Atlanta,  Georgia  30328 
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Subscription  Premiums 


Wait'll  you  see  some  of  the  goodies  Tve 
rounded  up  for  you  as  premiums  for  new 
subscriptions.  The  other  day  I  was  sitting 
here  figuring  out  what  it  costs  us  to  get 
new  subscriptions  to  73,  It  costs  plenty  by 
the  time  you  add  in  the  cost  of  addresses^ 
the  maiHng  pieces,  postage,  and  all  the 
work  of  putting  tlie  mailing  pieces  together, 
addressing  them,  sorting  and  tying  the  mail 
according  to  post  office  specifications,  etc. 
Why  not,  says  I,  see  if  we  can't  get  our 
boosters  to  go  out  and  get  new  subscriptions 
for  us  and  give  them  all  that  loot  in  the 
form  of  interesting  and  vahiable  prizes? 

Immediately  I  thought  of  those  wonderful 
world  globes  tliat  we  have  been  offering 
recently.  These  are  perfect  for  any  ham 
shack.  I  keep  mine  right  by  the  rig  and  use 
it  every  time  I  go  on  the  air  to  see  the 
spot  Tm  talking  with,  I  got  my  pencil  out 
and  sharpened  up  the  point  to  see  how  good 
a  deal  I  could  make  on  the  globes,  I  think 
you  11  like  it.  The  super  deluxe  18"  lighted 
globe  sells  for  $24.95  in  all  the  stores  and 
we  can  offer  it  for  five  new  one  year  subs 
plus  just  $5  cash.  Not  bad,  eh?  The  13" 
lighted  globe  sells  for  $16,95  in  the  stores 
and  we  will  send  you  that  one  in  exchange 
for  four  new  one  year  subscriptions! 

The  next  thing  I  ran  across,  once  my  mind 
was  working  on  the  premium  level,  was  a 
new  desk  name  plate  machine  put  out  by 
Dymo.  Heretofore  these  desk  plates  have 
been  so  expensive  that  few  hamshacks  have 
sported  them.  Every  operating  desk  should 
have  the  station  call  letters  proudly  dis- 
played. So  I  sent  off  for  one  of  the  big  con-- 
traptions  that  makes  these  desk  plates  and 
we*ll  have  them  available  FREE  with  one 
new  subscription.  Surely  anyone  can  find  at 
least  one  friend  that  should  be  reading  73, 
Or  perhaps  this  is  the  time  to  subscribe 
for  the  local  high  school  library  or  com- 
munity library,  with  the  desk  plaque  as  a 
bonus. 

Polaroid  had  a  brand  new  Big  S\^inger 
on  display  that  they  are  just  announcing 
to  the  public-  This  corker  sells  for  S2.5  and 
uses  the  regular  film  pack  that  is  used  by 
the  big  Polaroid  cameras.  It  has  a  fixed  focus 
lens  and  an  automatic  shutter  for  perfect 
exposures  every  time,  I  use  one  of  the  more 


complicated  model  lOO's  and  I  am  always 
forgetting  to  set  somethings  with  the  usual 
result  that  it  takes  two  shots  for  one  picture. 
The  Big  Swinger  has  a  flash  unit  built  right 
into  the  camera,  all  you  do  is  drop  in  the 
flash  bulb.  I  did  some  quick  calculations  and 
figured  that  we  could  give  one  of  these  beau- 
ties   away    with    every    seven    subscriptions 

that  are  sent  in- 
Operating  desks  are  expensive  as  a  rule, 
so  when  I  ran  across  a  small  desk  that  looked 
just  the  right  size  for  the  modem  transceiver 
station  my  eyes  perked  up,  I  think  we  can 
give  these  away  with  six  or  seven  new  sub- 
scriptions, FOB  the  factory,  TU  set  one  up 
here  and  take  a  picture  of  it  so  you  can  get 
a  good  look  as  soon  as  I  can. 

Ever  since  operating  a  4UHTU  where 
they  have  some  of  those  magnificent  Italian 
digital  clocks  with  very  large  numbers,  I 
have  coveted.  Unfortunately  the  darned 
things  cost  a  couple  hundred  dollars  and  my 
covets  run  to  the  dollars,  not  tlie  hundreds. 
There,  at  the  show,  was  a  covet  answer. 
The  Caslon  clock  that  we  pictured  in  our 
January  issue  was  on  display  and  it  sure 
looked  great  in  person.  The  numbers  are 
big  and  easy  to  read*  They  flip  over.  And 
best  of  all  the  clock  comes  in  either  12  or 
24  hours  versions.  They  net  for  $25^  which 
might  stop  me,  I  suppose.  We  can  give 
these  fabulous  clocks  away  absolutely  FREE 
with  every  five  new  subs  sent  in!  The  same 
clock  with  the  date  also  registering  costs 
$50  and  I  calculated  diat  we  could  manage 
that  one  for  five  subs  plus  $12, 

It  didn  t  take  me  long  to  get  a  hold  of 
some  of  the  transistor  AM-FM  radios  to 
see  how  good  they  were,  WeVe  got  a  port- 
able 15  transistor  job  that  is  really  amazing* 
Even  up  in  the  mountains  of  New  Hampshire 
it  pulls  in  FM  stations  all  up  and  down  the 
dial  It  has  a  big  speaker  and  sounds  great. 
It  operates  from  batteries  or  ac.  It  can  be 
had  FREE  for  sbc  new  subs.  The  AM-FM- 
Clock  radio  has  been  going  night  and  day 
in  my  office  since  it  arrived.  It  has  twin 
speakers  and  is  handsome.  We  have  some 
nice  good  music  stations  dow^  in  Boston 
tliat  are  soothing  to  my  tortured  nerves.  This 
radio  normally  sells  for  $59.95  and  we  can 
give  it  away  FREE  with  only  10  new  subs. 
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IS  THIS  BRIBERY? 


FREE 


$5   PARTS   BIN 


With  1  New  Sutascription! 

This  three-tiered  parts  holder  is 
just  the  thing  for  the  workshop. 
Each  of  the  three  shelves  revolves 
to  put  parts  right  at  your  hand. 
Stop  searching  for  things. 

FREE > 

With  2  New  Subscriptions! 

The  famous  Rand-McNally  Im- 
perial world  atlas.  Over  300 
pages,  handsomely  bound.  For  the 
ham  shaek,  for  the  family^  for 
the  student.  Maps,  people^  polit- 
ical information,  historical  gazet- 
ter,  facts*  Makes  working  DX 
twice  the  fun. 
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$13  WORLD  ATLAS 


HOW  COME?  We  added  up  the  cost  of  soliciting  new  subscribers  through  the  mail: 
mailing  lists^  brochures  (paper,  artwork,  typesetting,  printing,  folding,  delivery),  envelopes 
{plus  printing  and  shipping)  for  the  brochures,  return  envelopes,  putting  brochures 
together,  addressing,  bundling  by  zip,  plus  postage.  Multiply  that  by  ten  to  account  for 
the  one  in  ten  response  and  add  the  return  postage.  We  decided  to  put  all  that  money 
into  premiums  and  give  them  to  readers  that  sell  new  subscriptions  to  their  friends  and 
fellow  club  members.  It  seemed  worth  a  try. 
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< FREE 

With  3  New  Subscriptions! 

20,000  olims  per  volt  V-O-M. 
Ohms:  IK,  lOK,  100,  IM ; 
Volts  dc;  2.5,  10,  50,  250,  500, 
5000;  volts  ac;  10,  50,  260, 
500,  1000;  d<;  mA ;  ,05,  5,  50, 
500;  db:  0,  14,  28,  34.  40.  In- 
valuable avound  any  hams  hack 
workshop- 


or 


FREE 


$10  V-O-M 


With  4  New  Subsoriptioits! 

Hammond  18"  International 
World  Globe,  This  not  only 
makes  DXinj?  more  fun^  it  is 
of  value  to  the  whole  family. 
Ko  child  should  grow  up  in  a 
household  without  a  srood  world 
globe.  You  can  use  charts  if  you 
like  for  swinging  your  beam, 
but  a  globe  is   better. 


$17   HAMMOND   GLOBE 


HERE'S  THE  DEAL,  These  premiums  are  for  getting  new  subscribers  for  73,  not  re- 
newals. You,  knowing  73  as  you  do,  can  sell  it  a  lot  better  than  one  of  our  mailing  pieces. 
You  won*t  get  lost  in  the  daily  deluge  of  mail  solicitations  and  the  credibility  gap  that 
they  have  wrought  You  know  what's  good  about  73  and  what's  bad.  You  know  that 
you  will  be  doing  your  friends  a  favor  if  you  get  them  to  subscribe  because  you  will 
be  making  ham  radio  a  lot  more  fun  for  them-  Our  hobby  is  much  better  when  you  keep  up 
to  date  on  technical  and  political  developments.  Send  in  the  subscriptions  with  $5  for 
each  new  one  year  sub,  each  on  a  separate  3x5  card  with  name,  call,  address  and  zip 
code,  and  add  one  card  with  your  name  and  address  and  the  prize  you  desire.  Not  bad  for 
doing  a  few  friends  a  favor!  This  offer  is  good  in  the  USA  and  APO  only.  Offer  expires 
July  31^  1968,  All  subs  will  start  with  September  issue. 
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$35   LIGHTXLOCK 
FREE  WITH  5   NEW  SUBSCRIPTIONS! 

This  high  intensity  lamp  is  on  a  telescoping 
arm  and  swivels  in  any  direction.  Lamp  has 
high  or  low  power.  The  clock-radio  combo  is 
handy  for  remembering  appointments  at  the 
office  if  you  use  the  unit  on  your  desk  or 
for  skeds  if  you  use  it  on  the  operating  desk. 


$12   BLANKET 

FREE  WITH  2 

NEW  SUBSCRIPTIONS 

This  50^'  X  60"  sport 
blanket  comes  from 
Spain  and  is  made  of 
virgin  wool,  cotton 
and  rayon.  Machine 
washable.  Beautiful 
yellow  red  and  black 
design.  Comes  in  zip- 
per vinyl  case  with 
handle.  Fine  for  the 
car^  picnics,  etc. 


$25  TEN-IN-ONE 

MINI  LAB 

FREE  WITH  5 

NEW  SUBSCRrPTiONS 

Volts  ac  &  dc:  15,  50^ 
150,  500;  Ohms:  lOK, 

lOOK,   IM;   mA:   500; 

resistance    substitu-  ^-^  .^ 

tion:     100,    IK.    lOK, 

lOOK,  IM;  Capacitance  substitution:  .002, 
.005,  ,02,  ,1,  lOuF;  RF  field  stren^h;  9V  haU 
tery  supply;  RF  sigTial  generator  at  455 
kHz  to  700  kHz;  AF  generator  at  400  Hz. 
Comes  with  test  leads,  antenna  and  battery. 
Invaluable  for  mobile  servicing  or  around 
the  shack. 
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$25   NEW  BIG   SWINGER 
FREE  WITH  7  NEW  SUBSCRIPTIONS 

The  New  Big-  Swinger  Polaroid  camera  uses 
the  regular  black  and  white  film  packs,  mak- 
ing the  large  3i/ix4i^"  pictures.  Drop  flash- 
bulb into  camera.  Built  in  photometer.  No 
focusing  two  feet  to  infinity.  Why  miss  out 
on  Polaroid  fun  any  longer? 


P 


$35  AM-FM   AC-BATTERY    RADIO 
FREE   WITH  5  NEW 


Solid  state  10  transistor  AM-FM  with 
in   wooden    cabinet    with    tote    handle, 
scoping  antenna.  AC  adaptor  built  in; 
plete  with  batteries  and  earphone,  7"  x 
4^',  FM  has  the  best  programs  and  the 
interference,  so  why  w^ait  any  longer? 


AFC 
Tele- 
Corn- 
4"  X 


PETERBOROUGH,  N.H.  03458 
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MORE  GIFTS  FOR  NEW  SUBS 


WAYNE    GREEN    W2NSD/1 


$2.50  DESK  NAME  PLATE 
FREE  WITH  1  NEW  SUBSCRIPTION! 

E\^ery  shack  should  have  the  ops  name  and  call 
letters  prominently  displayed.  Desk  plates  Ime 
this  used  to  be  too  expensive,  running  $^  to  SIO 
or  so  Here  is  a  custom  desk  plate  with  your 
name  and  caU  for  FREE.  Up  to  20  letters  &  spaces. 


$60  AM  FM-CLOCK  RADIO 
FREE  WITH  10  NEW  SUBSCRIPTIONS! 

Powerful  ten  transistor  radio  with  twin  speakers 
for  excellent  tone,  AFC  and  tone  control.  Tele- 
chron  clock  with  alarm,  radio  alarm,  snooze  timer 
(60  minutes)  and  alarm  delay  for  that  extra  sleep 
after  the  first  alarm  goes  off.  A  beauty. 


S3  K  &  E  SLIDE  RULE 
FREE  WITH  1  NEW  SUBSCRIPTION! 

A  slide  rule  is  indespensible  around  the  ham 
shack  or  the  office.  This  one  has  everything  you 
need,  but  is  inexpensive  enough  so  you  can  get 
two  or  three.  Has  C,  D,  A,  E,  S,  T,  CI,  L.  and  K 
scales.  Comes  complete  with  case.  10"  long  with 
indented  green  ruling. 


$35  AM-FM 

Bat.-oc  portable 
FREE   WITH   6 
NEW  SUBS 

15  Transistor  AM-FII 
with  AFC  radio, 
leatherette  ease  with 
handle.  5"  x  T'  x  3". 
AC  or  batteries.  A 
very  hot  set.  Great 
for  kitchen,  shack, 
trips,  car»  bathroom. 
Large  speaker  for 
good  quality. 

It  won*t  hurt  to 
keep  in  mind  that  the 
subscription  rates  to 
73  are  going  up  to  $6 
per  year  on  August 
1st.  Act  now  while  the 
old  rates  are  still 
good. 


24  HOUR  OPERATING  DESK  CLOCK 
FREE  WITH  5  NEW  SUBSCRIPTIONS! 

This  beautiful  clock  has  numbers  you  can 
really  see.  Keep  it  right  in  front  of  the  rig 
and  set  up  with  GMT  time  so  you  can  keep 
the  log  correctly-  The  numbers  go  up  to  24 
hours.  This  desk  clock  normally  sells  for  |25. 


These  premiums  are  offered  for  groups  of  new  subscriptions  to  73,  USA  or  APO  only* 
Send  each  new  subscribers  name,  call,  address  and  zip  on  a  separate  3x5  sheet  of  paper. 
Subscriptions  take  about  six  weeks  to  process.  On  a  separate  sheet  give  your  name,  call, 
address  and  zip  and  the  premium  you  want.  Please  allow  eight  weeks  for  delivery  just  m 
case  the  demand  is  heavy  and  we  have  to  wait  for  factory  delivery.  We  11  try  to  make  im- 
mediate delivery  when  possible.  This  offer  expires  July  31st  and  all  subs  must  be  post^ 
marked  before  that  date.  Send   $5  for  each    new  sub. 
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The  Anatomy 
of  a  pile  up 


EJgar  Wagner  G3BID 
5,  Femcroft  Avenue, 
London,  N^WJ, 


The  "Pile  Up"  is,  of  coursej  a  well  known 
phenomenon  on  the  amateur  bands,  and  one 
which  one  expects  if  one  goes  to  operate 
from  a  relatively  rare  country  like  ZD3  or 
6W8. 

It  waSj  therefore,  particiilarly  interesting 
to  study  this  phenomenon  from  these  coun- 
tries. 

The  first  point  which  strikes  the  visitor 
to  a  rare  countiy  is  riot  the  pile-up  itself, 
which  one  expects^  but  the  extraordinary 
fact  that  one  can  pick  a  clear  channel  and 
caU  CQ,  and  have  no  one  come  back.  Of 
course  this  clear  channel  may  appear  to  be 
clear  from  the  DX  station  locality,  but  need 
not  be  clear  at  the  other  end.  To  trv  to  elimi- 
nate  this  factor,  I  frequently  called  CQ  on 
varioiLs  frequencies  for  up  to  half  an  hour 
wben  the  band  was  clearly  open.  Nor  can  it 
be  argued  that  I  was  not  getting  out,  because 
at  the  end  of  half  an  hour  a  station  came  back 
and  this  soon  developed  into  a  pile-up. 

It  has  frequently  been  observed  that 
pile-ups  are  virtually  self -genera  ting.  That 
is,  if  the  station  is  calling  and  getting  no 
replies,  it  is  often  left  to  call  and  get  no 
reply  at  all  Once  several  stations  are  calling, 
the  pile-up  generates  itselL 

This  leads  to  the  conclusion  that  many 
amateurs  are  unwilling  to  tune  the  band  for 
a  possibly  rare  station  but  are  attracted  to 
the  frequency  because  they  hear  a  pile- up. 
Further  testimony  that  many  amateurs  chase 
the  "pile-ups"  rather  than  chasing  DX,  is 
how  often  one  hears  "QRZ  the  DX  station 
on  the  frequency*'  in  the  middle  of  a  pile-up. 
Clearly  tlie  operator  liad  not  heard  the  DX 
station  and  merely  noticed  a  pile-up  and 
inunediateiy  been  attracted— not  by  the  DX 
station,  which  he  hasn't  heard— but  by  the 
pile-up,  which  he  had  heard. 

Some  time  ago  I  was  operating  G3BID/ 
CN/M  and  heard  four  Americans  discussing 
me.  One  stated  tliat  he  heard  that  G-  .  . 
would  be  operating  Mobile  in  Morocco  and 
asked  another  if  he  knew  when  he  would  be 
on.  Another  asked  what  bands  the  station 
was  expected  to  operate  on,  as  he  was  keen 
to  work  the  Mobile  in  Morocco.  They  passed 
it  round  so  fast  that  although  I  was  listening 


on  the  frequency  and  repeatedly  tried  to 
break  in  they  never  gave  me  the  opportunity, 
and  after  about  a  quarter  of  an  hour  or 
twenty  minutes  listening  to  them  saying  how 
anxious  they  were  to  work  me,  I  had  to 
move  off  the  frequency  as  it  was  quite 
hopeless  to  try  to  break  in. 

There  seems  to  be  a  curious  pride  with 
some  operators  in  seeing  how  fast  they  can 
pass  it  round  without  a  moment  for  a  DX 
station  to  break  in. 

One  of  the  best  examples  of  Pile-ups  was 
when  I  heard  of  a  pile-up  on  an  EA8  while 

1  was  operating  from  ZD3.  Very  few  con- 
tacts were  made  as  the  EA8  could  not  pick 
out  the  calls  from  the  pile-up.  I  chose  a 
clear  channel  7  kHz  above  the  EAS's  pOe-up 
and  called  CQ,  hoping  to  thin  out  the 
EA8*s  pile-up  and  so  enable  the  stations  to 
work  both  the  EA8  and  ZD3.  Bv  all  normal 
calculations  ZD3  is  rarer  than  EA8*  Never- 
theless I  did  not  get  a  single  reply  to  re- 
peated CQ's  only  7  kHz  above  the  EA8 
Clearly  the  callers  were  attracted  to  the 
"pile-up"    rather   than   to   the   station. 

It  would  be  an  interesting  experiment  to 
"organize*'  a  pile-up  on  top  of  some  quite 
common  call,  and  see  how  much  of  a  pile-up 
one  could  generate  from  almost  nothing 
because  it  does  seem  clear  that  it  is  the 
pile-up  itself  which   attracts  many  callers. 

1  notice  too,  how  quickly  a  pile-up  disin- 
tegrates if  one  switches  to  split  frequency 
operations.  There  may  have  been  twenty  or 
more  stations  calling  on  the  frequency;  one 
announces  that  one  will  Hsten  10  to  20  Hz 
higher  and  in  the  whole  10  Hz  only  three 
stations  are  heard,  I  realize  that  some  people 
can  only  operate  transceive,  but  not  as  high 
a  proportion  as  that  surely. 

Curiously  enough  while  it  is  very  difficult 
to  get  people  to  call  10  or  20  Hz  off  the 
frequency,  there  are  also  many  operators 
who  cannot  or  will  not  zero  the  frequency 
accurately  when  one  is  operating  transceive. 
Quite  a  few  stations  seem  to  find  great 
difficulty  in  accurately  zero-ing  a  frequency. 

It  is  miderstandable  for  a  station  to  call 

2  Hz  or   even    1   Hz   off  the   DX   stations 
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frequency  in  the  hope  of  being  heard,  but 
surely  no  one  deliI:)eTately  calls  %  Hz  or 
%  Hz  off  the  frequency.  One  is  left  with  the 
only  possible  conclusion  that  these  people 
are  unable  accurately  to  zero  on  to  the 
frequency.  It  was  surprising  how  often  when 
working  transceive  with  quite  an  orderly 
group  calling  me  after  each  QSO,  for  quite 
a  high  proportion  to  be  just  far  enough  off 
frequency  to  necessitate  re-tuning  to  their 
frequency  and  so  moving  the  transmitting 
frequency  or  having  great  difficulty  in 
copying. 

One  wonders  that  the  licence  examina- 
tions include  no  "practical  exam".  Clearly, 
this  point  of  accurate  zero-ing  is  totally 
neglected  in  the  licensing  examination,  since, 
—apart  from  the  Morse  Code  test— the  ex- 
amination is  purely  written. 

If  the  Code  test  is  a  "practical  examina- 
tion", might  not  a  "Netting"  or  "Zero-ing" 
test  be  a  good  idea. 

I  noticed  with  interest  that  the  more 
difficult  tests  and  exams  in  the  U.S.A.  for 
the  ^'advanced"  and  "Extra"  class  included 
a  higher  standard  of  Theory  and  of  Morse 
Code  "practical"  test,  but  no  "practical"  test 
of  handling  the  equipment. 

Many  complaints  can  be  read  in  the  maga- 
zines about  "Appliance  Operators",  but  the 
official  licensing  tests  do  not  even  include 
any  practical  test  of  the  ability  to  operate 
the  appliance.  -   .   .   G3BID 


"ARCTURUS"  SALE 


D.   E,  Hausman  VE3BUE 

Keeping  Contacts  Clean 

Solid  state  gear  is  becoming  ever  more 
popular.  Where  cuiTent  v^as  once  measured 
in  milliamps,  it  is  now  measured  in  micro- 
amps.  As  a  result,  it  is  imperative  that  relay 
and  key  contacts  be  kept  clean.  Otherwise, 
erratic  operation  might  result. 

A  simple  way  to  keep  your  contacts  clean 
is  to  use  a  small  automotive  file  used  for 
filing  spark  plug  gaps.  The  teeth  on  such 
a  file  are  very  fine  and  remove  only  the 
dirt  from  contacts.  This  file  is  available  at 
most  auto  supply  stores  for  about  twenty- 
five  cents* 

A  further  method  of  keeping  contacts 
clean  in  the  long  run  is  to  cover  your  key 
or  relay  with  a   small  plastic  container. 


#6146., 

#6688.. 

#7025.. 
#77SS.. 
#2D21, 


$2.95 
3.50 

a.  50 

3.50 
.59 

3.75 
A9 


#5725/6AS6  794',  3/ $2, 00 

#5S42/417A 3.50 

#5S47/404A    2.50 

#]AX2    ^Hl  5/2.00 

#eK7    ... ^mi   3/1.00 

^12BN6    5U:    3/1.49 

#25L6    52d;    S/1,49 


#6AQ5.    61(? 
#(I8Q7.     94<^ 

#«CG7.  sy^ 
#eTa..    $H 

#61)8.      T8(f 
#12AUT  594 


per    100.    6SNT 
$2.75    per    100. 


•  Tube   cartons:    GAUa    etc.    size,    $1.95 
etc.    size,    $2.35    per    100.    5U4GB    siise, 
5U4G  size.    .03<^   each,  ^    ^        ^^^^^ 
m  Obsolete    tubes:    #TJX200,    $1.69;    #80,    $1,20;    #10y, 

•  7  inch  90  degree  TV  bencti  test  picture  tube  with 
adapter.    No   ion.  trap   needed.    Cat,    #7BP7.    $7.99* 

•  Silicon  rectitier  octal -based  loiig-raDg:e  replacement  for 
5U4,  5Y:^,  5AS4,  5AW4,  5T4,  5V4,  5Z4,  With  diagram. 
Cat.    #Reet  1,   99(^   esic^h, 

•  Silicon  rectifier  replacement,  octal  based,  for  0Z4. 
Cat.    #Reet    2,    m^   each.  ^^^       . 

•  10  silicon  rectiiiers>  750  MA.,  50  to  300  p.l.v.  Cat. 
#330F,    QH   each. 

•  RCA — 110  degrees  flyback  transformer,  latest  type. 
Prmiuces  18  KV,  Includes  schematic  diagram  application 
for   any   TV.    Cat    #BR-1    $2.99. 

•  g  transistor  circuit  boards  containing  up  to  G  tran- 
sistors,    plus     diodes,     resistors,     capacitors,     etc.     Cat, 

#T810,    09(*  _,      ^, 

«  Needles:  values  such  as  #AS22  sapphire,  39^"  dia- 
mond,   994. 

•  Color  yokes.  70  degree  for  all  around  color  CRT's. 
Cat  #XRC78,  $12.95.  90  degree  for  ail  rectangular  19 
to  25  inch  color   CRT*s,   Cat.    #XRC0O.  $12.01), 

•  Transistorized  U.H,F.  timers  used  in  19B5  to  1967 
TV  sets  made  by  Admiral.  RCA.  Motorola,  etc.  Remov- 
able ^earinff  may  vary  from  one  make  to  another.  Need 
only  13  Tolts  d,c.  to  function.  No  filament  voltage  need- 
ed.   Easy   replacement   units.    Cat,    #U.H,F.    567,    $4.95 

•  Flyback  transformer  in  original  carton.  Made  by 
Merit  or  Todd.  Most  with  schematic  drawing  of  unit, 
FlMse  do  not  request  st>eoifie  type.   Cat.   #506,  90^  each, 

•  Kit  of  30  tested  germanium  diodes.  Cat.  #100,  99<^ 
Send  for  our  free  catalog  listing  thousands  of  similar 
best  buys  in  tubes,  parts,  kits,  tranJ^istors,  rectifiers, 
etc.  Order  under  $5.00.  add  50<^  handling  charge.  Include 
4%  of  dollar  value  of  order  for  postage.  Canadian  post- 
as^.    $1.00   extra 

ARCTURUS  ELECTRONICS  CORP. 

Phone:   201   —  UN  4  —   5568 
502-22nd.  Sf.,  ynion  City.  N.J.  07087  Depf.  M73 


YOUR  CALL 

Please  ch 

eck  your  a 

ddresi 

;  labe 

and  ma 

te  sure 

+ha+   it   IS   c 

orrecl.   In 

cases 

where 

no   cal 

letters 

has  been  furnished  we 

'  have 

had  +0 

make  one  up. 

If  you   find 

that  your 

label 

has  an 

EE3*&*   on   it 

ihaf  means 

we  don't 

know 

your  call   and 

would 

appreciate 

having   it. 

YOUR  SURPLUS  WANTED  BY 
THE  FASTEST  GUN  IN  THE  EAST 

No    horsing    around,    we    pay    fast    .    >    .    in    24 
hours    .    .    ,    and    we    pay    more.    Well    swap    or 
trade    new    equipment    loo    ...    We    quote    fast 
too.   We   aFso  pay  for  shipping,    insurance,   etc. 
You    call   fast,    now,   collect,    for   fast   quote. 

SPACE  ELECTRONICS 

div.  of  MILITARY  ELECTRONICS  CORI». 
4178  Park  Avenue.  Broni,  Hew  York  10457,  (212)  CY  9  0300 


TRY  OS   FOR   HIGHEST   TRADE-fNS 
Send  for  free   I'lsf 

Eico    763    used    ^99.00— Eico    753    f/w    new  $195.00 

Elco  751  f/w  new  $80.00 

RB300   JXVT  &:  SB400  smitter.  Heath,  special  $495.00 

NCL2000  new  $495.00— Ranger  11  i/w,   new,  1250.00 

FRECK    RADIO    Sl    SUPPLY    CO.,    INC. 
38   Biltmore   Avenue 

Asheville,    N.G.    2880r  .„„.,ur. 

T    Freck  W4WL  7CW-254-9S5I  Doug  Joties  WB41  HO 
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Getting  Your  Higher 

Class  License 

Part  IV  —  Antennas^  Transmission  Lines  and  SWR 


This  is  the  fourth  installnient  of  our  study 

course  for  the  new  Advanced  Class  license 
examinations.  In  previous  installments  we 
have  examined  radio  waves,  propagation, 
single  sideband,  and  some  principles  of 
transmitter  design,  construction  and  opera- 
tion. 

In  the  process,  we  have  gone  through  15 
of  the  51  questions  on  the  FCC  study  list 

This  month,  weVe  turning  our  attention 
to  a  subject  of  general  inter^t  to  everyone 
—whether  he  is  studying  for  a  new  license 
or  not.  This  time,  we're  looking  at  antenna 
matching,    transmission    lines,    and    SWR. 

Some  of  this  material  was  brushed  across 
lightly  in  our  first  installment  (radio  waves 
and  propagation).  Because  of  this,  we  can 
take  on  more  than  our  scheduled  five  ques- 
tions this  month.  The  study  list  includes 
seven  questions  dealing  directly  with  anten- 
na adjustment,  matching,  and  feeding,  which 
we  haven't  already  examined,  and  we'll  take 
them  all. 

The  specific  questions  we're  looking  at 
this  month  (numbers  are  from  the  FCC 
study  list  sequence)  are: 

2.  What  is  a  good  indication  that  a  high 
standing  wave  ratio  (SWR)  is  present 
on  a  transmission  line?  Where  is  the 
best  point  on  a  long,  transmission  line 
measure  the  SWR? 

4.  Wliat  happens  to  the  voltage,  current, 
and  impedance  along  a  transmission 
to  hue  with  a  SW^R  of  1? 

11,  A  transmission  line  that  feeds  an  an- 
tenna has  a  power  loss  of  10  dB,  If  10 
watts  are  delivered  to  the  transmission 
line  input,  how  much  power  is  delivered 
to  the  antenna?  List  possible  causes  of 
power  loss.  How  can  the  SAMl  of  the 
line  be  made  as  low  as  possible? 

29,  When  can  a  low-pass  filter  be  installed 
in  a  coaxial  cable  \\ithout  causing  a 
large  power  loss? 

30,  How  can  the  resonant  frequency  of  an 
antenna    be    increased?    Decreased? 


31,  A  70-ohm  half -wave  antenna  operating 
on   a   frequency  of   7300  kc   is   to   be 
matched  to  a  50-ohm  transmission  line. 
Calculate   the  characteristic   impedance 
of  a  quarter-wave  matching  section  and 
the  physical   length   of   the  antenna    at 
the  frequency  given.  \Vhat  is  the  SWR 
between  the  antenna   and  transmission 
line  without  a  matching  section? 
45-  What  are  the  advantages  and  disadvan- 
tages   of    using    the    same    antenna    for 
receiving  and  transmitting? 
As  usual,  we*U  paraphrase  all  these  ques- 
tions into  another  group  of  questions  to  spot- 
light the  technical  points  involved,  and  then 
examine    the    resulting    ^'general"    questions 
rather  than  the  detailed  problems  presented 
by  the  study  list.  An  understanding  of  the 
principles    will    permit    you    to    solve    any 
sjjecific    problems    if    the    necessary    details 
are  provided. 

Four  of  the  seven  questions  deal  directly 
with  "SWR''  while  a  fifth  one  requires  a 
knowledge  of  SWR  for  its  answer.  Therefore 
our  first  "general"  question  must  be,  ''What 
Is  Standing- Wave  Ratio?".  Equally  impor- 
tant is  the  second:  "What  Are  The  Effects 
of  SWR?" 

Two  of  the  questions  deal  with  facets  of 
"matching"  between  transmission  line  and 
antenna.  A  third  "general"  question,  then, 
is;  "How  Can  Lines  and  Anteimas  Be 
Matched?" 

To  wrap  up  the  discussion,  and  to  permit 
us  to  deal  with  questions  11  and  29,  we 
must  ask:  "How  Are  dB  Related  to  Power 
Loss?",  and  question  45  may  then  be  exam- 
ined  without  need   to  paraphrase  it. 

We  thus  have  reduced  the  seven  original 
questions  to  five,  but  the  answers  to  those 
five  will  provide  the  tools  necessary^  to  answer 
the  original  seven  as  well  as  all  other  ques- 
tions of  similar  nature, 

SWR 

What  Is  Standing-Wave  Ratio?  To  deter- 
mine just  what  "standing-wave  ratio" 
(which    we    wiU    henceforth    abbreviate    as 
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SWR)  is  and  how  it  affects  antenna  per- 
fonnance,  we  must  back  up  a  bit  to  matters 
discussed  in  the  first  installment  and  look  at 
a  "standing  wave'*. 

Remember  that  a  radio  wave  is  propa- 
gated by  the  fields  which  result  as  current 
flows  through  an  antenna.  While  we  looked 
at  only  the  field  produced  by  a  single  point 
of  current  flow  along  the  antenna,  it  takes 
little  imagination  to  realize  that  every  one 
of  the  points  along  the  antenna  wire  has 
its  own  current  flow  at  any  instant,  and  that 
all  of  these  currents  are  continually  chang- 
ing. 

The  situation  is  very  much  like  a  long 
water  pipe  connected  to  a  piston-type  pimip 
at  one  end,  with  the  other  end  stuck  in  a 
pond.  When  the  piston  pushes,  the  water 
in  the  pipe  is  pushed  away  from  the  pump 
and  toward  the  pond.  When  the  piston 
pulls,  the  water  is  sucked  back  from  the 
pond  toward  the  pump. 

In  a  pump  J  of  course,  you  have  a  valve 
which  eliminates  either  the  "push"  or  the 
"pull"  so  that  the  water  moves  only  one 
way.  The  propagation  of  rf  energy  down 
a  feedline  (or  up  a  feedline)  is  more  like  a 
child  blowing  into  straw  and  sucking  liquid 
up. 


The  top  line  (1)  in  Fig*  1  shows  this 
situation,  with  the  piston  at  the  left  of  the 
illustration.  The  figures  in  the  drawing  rep- 
resent "pounds  of  pressure"  and  the  arrows 
indicate  its  direction.  If  the  pistoti  is  capable 
of  producing  10  pounds  of  pressure,  the  pipe 
at  any  instant  will  have  points  within  it 
at  which  10  pounds  of  pressure  is  moving 
away  from  the  pump,  other  points  at  which 
a  corresponding  10  pounds  of  pressure  is 
moving  toward  the  pimip(pull),  and  half- 
way between  these  points  of  opposing  maxi- 
mum pressure  will  be  points  at  which  the 
pressure  is  nothing  at  all,  0  pounds. 

If  the  pipe  is  the  same  inside  diameter 
all  the  way  from  the  piston  to  the  pond, 
this  pattern  wiU  also  be  the  same  for  the 
entire  length  of  the  pipe. 

However,  if  we  run  out  of  large  pipe  half- 
way to  the  pond  and  put  in  a  reducing 
joint  so  that  we  can  finish  the  run  with 
smaller  pipe,  the  picture  changes.  This  is 
shown  by  lines  2  through  5  of  Fig,  I. 

The  piston  can  still  produce  10  pounds  of 
pressure;  the  smaller  pipe,  though,  can 
accept  only  7  pounds  of  this  pressure.  The 
other  3  pounds  has  to  go  somewhere;  wdth 
no  place  left  to  go  when  it  reaches  the 
reducing  joint,   it  has   no    choice   except  to 
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FIGURE  1 — RF  energy  flowing  in  a  transmission  line  may  be  compared  to  water  being  forced  down 
a  pipe  by  a  piston^  Line  1  shows  the  comparison  for  an  unencumbered  pipe.  Lines  2  through  5  show 
what  happens  when  the  pipe  suddenly  gets  smaller i  some  of  the  pressure  turns  around  and  pushes  back. 
See  text  for  explanation  in  detail. 
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turn  around   and  come  back  to  the  piston. 

This  means  that  each  forward  "push"  of 
tlie  piston  imparts  up  to  10  pounds  of  "for- 
ward'' pressme  to  the  water  inside  the  pipe, 
but  up  to  3  pounds  of  "reflected"  pressure 
which  has  gone  the  distance  from  the  piston 
to  the  reducing  joint  and  back  again  is  buck- 
ing against  the  "forward"  pressure. 

At  some  points  in  the  pipe,  and  at  some 
times  during  the  push-pull  pumping  cycle, 
both  the  "forward"  and  "re£ected"  pressure 
waves  will  be  moving  the  same  way.  This 
is  shown  in  line  4  of  the  drawing.  When 
tliis  happens,  the  two  add  together  to  pro- 
duce 13  pounds  peak  pressure. 

At  other  points  in  the  pipe,  and  other 
times  during  the  cycle,  tlie  two  pressure 
waves  are  going  in  oposite  directions.  Line 
2  shows  this  effect.  When  this  occurs,  the 
smaller  cancels  out  part  of  the  larger  and 
only  the  difference  is  left,  moving  in  the 
same  direction  as  the  larger  of  the  two 
original  waves. 

Any  time  that  the  two  waves  do  not  either 
completely  add  (as  in  line  4)  or  completely 
subtract  (as  in  line  2),  they  modify  each 
other  in  a  more  complex  manner*  Lines  3 
and  5  show  two  examples  of  this  occurrence. 
In  hue  3,  for  example,  the  piston  is  moving 
forward  at  maximum  pressure.  Between  the 
face  of  the  piston  and  the  first  zero-pressure 
point  of  the  forward  wave,  the  pressure  de- 
creases gradually  from  10  pounds  to  zero. 
In  the  reflected  wave,  a  zero-pressure  point 
exists  at  the  piston  face;  from  there  re- 
flected pressure  climbs  until  it  reaches  a 
maximum  of  3  pounds  at  the  same  place 
in  the  pipe  as  the  forward -wave's  zero- 
pressure  point. 

It's  fairly  clear  that  at  the  piston  face, 
the  total  pressure  is  the  sum  of  10  pounds 
forward  and  zero  reverse^  or  10  pounds 
forward.  At  the  forward  wave's  first  zero- 
pressure  point,  the  total  pressure  is  zero 
forward  plus  3  pounds  reflected,  or  3 
pounds  reflected. 

The  forward  and  reflected  pressure  waves 
are  moving  in  opposite  directions,  so  some- 
where between  the  piston  face  and  the  first 
zero-pressure  point  of  the  forward  wave 
the  total  pressure  within  the  pipe  must 
pass  through  zero  pounds.  This  happens 
when  the  forward  and  reflected  waves  are 
of  exactly  equal  strength;  at  this  point  they 
cancel  each  other  out* 

As  we  examine  the  line  on  beyond  the 
first  total-pressure   zero  point  we  have  just 


located,  we  wiU  find  that  the  forward  wave 
is  "puUing*'  at  the  same  time  that  the  re- 
flected wave  is  "pushing"  so  that  the  re- 
sult is  a  pond-toward-pump  wave  stronger 
than  either  wave  alone.  This  total  pond- 
to  ward-pump  wave  reaches  its  maximum 
pressure  fust  before  the  reflected  wave  drops 
to  zero  pressure  since  the  forward  wave, 
which  is  much  stronger,  is  increasing  in  pres- 
sure more  rapidly  than  the  reflected  wave  is 


This  process  continues  the  lengtli  of  the 
line  until  the  reducing  joint  is  reached. 

Line  5  shows  a  similar  process;  the  only 
difference  is  that  we  are  looking  at  a  dif- 
ference point  in  the  pump  cycle,  and  so  the 
push  and  pull  relationships  between  the 
waves  are  reversed. 

Now  let*s  imagine  that  the  pump  is 
speeded  up  tremendously,  so  that  we  can  no 
longer  visualize  the  individual  points  of 
peak  "push"  and  "pull"  pressures.  They  will 
still  interact  just  as  we  have  seen,  but  when 
we  attempt  to  measure  pressure  inside  the 
pipe  at  any  point  we  will  get  a  reading 
which  is  the  average  or  effective  pressure 
at  that  point,  and  which  is  the  product  of 
many  individual  wavefronts  and  their  inter- 
actions. 

When  we  do  this  to  the  unencumbered 
pipe  shown  in  line  1,  we  find  an  even  10 
pounds  of  pressure  all  the  way  along  the 
pipe. 

When  we  attempt  it  with  the  restricted 
pipe  shown  in  the  other  lines,  however,  we 
will  find  an  even  7  pounds  of  pressure  in 
tlie  smaller  pipe.  In  the  larger  pipe,  though, 
we  will  find  that  the  pressure  reading  de- 
pends upon  the  point  at  which  we  take  our 
measurement! 

Right  at  the  reducing  joint,  for  instance, 
we  will  read  an  even  7  pounds  just  as  in 
the  smaller  pipe.  As  we  move  back  toward 
the  pump  from  there,  we  will  find  the  pres- 
sure increasing  until  it  reaches  a  maximum 
of  about  13  pounds.  Then  it  decreases  until 
it  gets  back  down  to  7  pounds,  and  begins 
rising  again. 

The  pressure  variations  themselves,  then, 
follow  a  "wave"  pattern  in  a  cycle— but  this 
wave  is  not  in  motion;  it's  standing  stifl. 
And  for  that  reason,  it's  called  a  "standing 
wave". 

When  we  deal  with  rf  rather  than  water 

r 

in  a  pipe,  it^s  actually  a  little  more  com- 
plex than  that,  but  the  principles  are  the 
same.  The  standing  wave  is  created  by  in- 
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teraction  between  the  ^forward"  wave  go- 
ing from  tlie  transmitter  or  other  source 
out  to  an  intended  destination,  and  a  "re- 
flected" wave  which  bounces  back  from  any 
restriction  or  "discontinuity"  in  the  hne* 

If  the  discontinuity  is  minor— that  is,  if 
almost  all  of  the  available  energy  can  move 
past  it  in  the  "forward"  direction  and  only 
a  small  portion  is  *Veflected"  back  to  the 
source— then  the  reflected  wave  will  be 
very  small  compared  to  the  incident  wave 
and  the  resulting  standing  wave  will  also 
be  small 

If  the  discontinuity  is  large,  so  that  much 
of  the  available  energy  is  reflected  and  less 
continues  in  the  **forward  direction",  then 
tlie  standing  wave  will  be  large. 

In  the  extreme  example  of  an  open-cir- 
cuited or  short-circuited  line,  where  the  en- 
ergy has  no  place  to  go  and  so  must  aU 
be  reflected,  the  standing  wave  wiH  be  as 
large  as  the  available  energy  permits. 

Some  method  of  measuring  the  strength 
or  size  of  the  standing  wave  is  necessary, 
and  that*s  where  SWR  comes  in. 

A  "smair*  standing  wave  will  show  very 
little  variation  between  the  voltage  at  its 
"maximum"  points  and  that  at  its  "mini- 
mums".  A  large  one,  on  the  other  hand, 
will  show  a  large  variation.  The  ratio  he- 
twecn  die  voltage  at  a  maximum  and  the 
voltage  at  a  minimum  thus  provides  a  meas- 
ure of  the  "size"  of  the  standing  wave. 
This  ratio  is  our  old  friend  SWR, 

In  the  days  of  open-wire  feeders,  SWR 
was  actually  measured  in  just  this  manner, 
using  an  rf  voltmeter.  This  procedure  was 
noted  for  its  tendency  to  produce  rf  bums; 
the  voltage  at  a  maximum  with  a  high  SWR 
can  easily  run  into  the  kilovolts! 

Fortunately,  SWR  can  be  measured  by 
simpler  means.  The  "directional  coupler" 
and  its  cousins  are  among  the  simplest. 
These  are  instruments  which  employ  some 
special  coupling  and  phasing  circuitry  to 
separate  the  "incident"  and  "reflected" 
components  which  are  present  at  the  same 
time  in  the  same  feedline,  pennitting  you 
to  measure  each  component  individually. 
Since  the  ratio  of  forward  energy  to  re- 
flected energy  is  what  actually  creates  the 
standing  wave,  a  knowledge  of  this  ratio 
(called  the  "reflection  coefficient**  by  the 
engineers)  pemiits  a  calculation  of  the 
SWR.  This  calculation  is  made  by  special 
calibration    of    the    dials    on    today's    SWR 


meters,   virtually    all   of   which   use   the   di- 
rectional»coupHng  principle. 

We  have  seen,  now,  that  any  discontin- 
uity in  a  line  carrying  rf  energy  creates 
reflections  of  the  energy,  and  that  these  re- 
flections create  standing  waves  which  are 
measured  by  SWR.  Before  we  move  on  to 
examine  the  effects  of  a  high  SWR,  we 
should  note  that  the  most  common  cause 
of  such  discontinuities  is  an  impedance  mis- 
match between  feedline  and  antenna,  and 
that  improper  installation  or  maintenance 
of  the  feedline  runs  this  a  close  second  in 
the  "most  common"  list.  If,  on  the  other 
hand,  a  perfect  impedance  match  is  obtained, 
no  reflections  can  result  since  no  discon- 
tinuities exist.  In  this  case  the  voltage,  cur- 
rent, and  energy  will  remain  essentially 
constant  at  all  points  along  the  feedline,  and 
the  '"SWR"  will  be  1.0  since  the  "maxi- 
mum" and  "minimum**  points  are  at  the 
same  voltage. 

We  should  also  keep  in  mind  that  1.0  is 
the  best  possible  SWR.  Anything  less  than 
1.0  is  not  possible,  because  this  would  mean 
that  more  energy  was  being  reflected  than 
came  up  the  line  in  the  first  place!  Even 
if  a  reading  of  *'0.7"  could  be  obtained, 
it  would  refer  to  the  same  SWR  as  would 
a  reading  of  "1.4",  except  that  you  would 
be  looking  in  the  opposite  direction  along 
the  line  (from  load  to  source  rather  than 
from  somce  to  load). 

What  Are  the  Effects  of  SWR^  Now  that 
we  know  just  what  SWR  amounts  to,  we 
are  ready  to  examine  its  effects.  The  major 
effects  of  standing  waves  fall  into  three  cat- 
egories : 

Most  important,  at  the  antenna,  is  that 
a  standing  wave  pcnnits  energy  to  radiate, 
and  is  in  fact  necessary  to  permit  radiation. 
While  this  is  a  desirable  effect  at  the  an- 
tenna, it  is  most  undesirable  anywhere 
else.  You  want  the  energy  to  get  to  the  an- 
tenna before  it  is  radiated!  Anything  lost 
by  radiation  on  the  way  is  just  that  much 
power  lost- 

The  remaining  two  are  two  sides  of  the 
same  coin.  A  high  SWR  means,  by  defini- 
tion, that  the  voltage  across  the  line  has 
values  at  some  poinS  along  the  line  which 
are  much  higher  than  tliose  at  otlier  points 
along  the  line^  since  SWR  is  simply  the 
ratio  of  these  maximum  and  minimum  volt- 
ages. When  a  high  SWR  exists^  so  do  points 
of  unexpectedly  high  rf  voltage.  These  higji- 
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voltage  points  can  damage  equipment,   and 
even  injure  you. 

At  the  points  where  voltage  is  high,  cur- 
rent must  be  low,  since  the  power  put  into 
the  line  remains  constant.  Similarly,  where 
voltage  is  low,  current  is  high.  These  high- 
current  points  also  cause  trouble.  They  can 
vastly  increase  your  power  losses  in  the 
linCj  since  power  lost  is  equal  to  current 
squared  times  resistance.  If  the  current  is 
10  times  as  high  as  expected,  the  power 
lost  is  100  times  greater.  With  an  SWR  of 
10  to  1,  which  is  not  uncommon  in  badly 
matched  lines ^  power  losses  can  be  expected 
to  be  around  100  times  greater  than  ex- 
pected. 

This  high  power  loss  produces  excessive 
heat  at  the  points  of  maximum  current;  the 
feedline  may  actually  be  melted  as  a  re- 
sult- The  current  effects,  then,  produce  both 
a  loss  of  power  and  possible  damage  to  equip- 
ment. 

The  undesired  radiation  due  directly  to 
the  presence  of  the  standing  wave,  and  the 
increased  losses  due  to  the  current  peaks 
within  the  line  produced  by  the  standing 
wave,  are  the  two  most  major  effects  nor- 
mally noted  from  a  high  SWR. 

Several  other  effects,  which  result  from 
the  abnormal  voltage  and  current  patterns 
caused  by  the  SWR,  are  not  so  frequently 
attributed  to  standing  waves— except  by 
persons  who  really  understand  SWR.  One 
of  these  is  high  power  loss  in  low -pass 
filters. 

A  filter,  to  perform  its  function  properly, 
must  be  operated  exacdy  as  its  designer 
intended.  The  function  of  a  filter  is  to  in- 
troduce extreme  power  loss  at  certain  fre- 
quencies, while  having  very  low  losses  at 
other  frequencies.  Those  frequencies  lost  in 
the  filter  are  "filtered  out"  while  those  not 
affected  become  the  normal  output  To  do 
this,  the  filter  must  "see"  the  proper  im- 
pedance level  at  both  its  input  and  output 
terminals.  If  an  improper  impedance  is  pres- 
ent, the  high-loss  action  may  he  moved  in- 
to the  intended  operating  range. 

When  a  transmission  line  has  a  high  SWR, 
its  voltage  and  current  relationship  is  no 
longer  the  same  as  with  a  low  SWR,  With 
SWR  of  1.0,  the  linens  impedance  is  deter- 
mined entirely  by  its  physical  construction* 
When  SWR  is  greater  than  1,  the  line  im- 
pedance may  be  either  greater  or  less  than 
its  physical  constiuction  would  indicate.  The 
hmits  of  variation  are  set  bv  the  S\\^.  For 


instance,  a  52-ohm  feedline  operated  at  an 
SWR  of  1  would  always  appear  to  be  52 
ohms*  At  an  SWR  of  2,  it  could  be  any- 
where between  26  and  104  ohms;  when 
SWR  rises  to  5,  impedance  can  range  from 
10.4  up  to  260  ohms. 

The  lower  limit  of  impedance  is  equal 
to  the  "normar  Une  impedance  divided  by 
the  SWR.  The  upper  limit  is  the  "normal' 
line  impedance  times  the  SWR.  Whenever 
the  SWR  is  greater  than  2,  then,  the  actual 
feedline  impedance  a  filter  may  be  looking 
at  is  anybody's  guess* 

The  points  of  maximum  and  minimum 
current  are  determined  bv  the  distance 
back  toward  the  source  from  the  discontin- 
uity which  is  producing  the  standing  wave. 
Every  half- wavelength  back  from  the  dis- 
continuity, the  conditions  at  the  discontin- 
uity are  duplicated.  If,  then,  the  discontin- 
uity consists  of  an  impedance  lower  than 
the  feedline  impedance,  the  minimum  im- 
pedance will  be  present  every  half-wave- 
length back  along  the  line*  On  die  other 
hand,  if  the  discontinuity  is  a  higher  im- 
pedance, then  the  miLximum  impedance  will 
be  present  at  half- wave  intervals. 

At  the  quarter-wavelength  points  which 
separate  the  half -wave  positions,  the  oppos- 
ite impedance  condition  exists.  If  a  75-olim 
antenna  is  fed  with  50-ohm  line,  this  pro- 
duces an  SWR  of  75/50  or  1.5.  Every  half- 
wavelength  back  from  the  antenna,  the 
feedline  will  show  75  ohms  (1,5  times  50 
ohms)  impedance.  At  quarter- wave  points 
between  these,  the  feedline  impedance  will 
be  33.3   ohms    (50   ohms   divided   by   1,5), 

At  either  of  these  points,  whether  max- 
imum or  minimum,  the  voltage  and  current 
are  in  phase  with  each  other  and  the  feed- 
line  represents  a  "pure  resistance"  load.  Be- 
tween these  points,  though,  voltage  and  cur- 
rent are  out  of  phase  to  a  greater  or  lesser 
extent,  and  the  feedline  looks  like  either 
an  inductor  or  a  capacitor. 

When  a  filter  is  involved,  this  can  be  dis- 
astrous, since  the  unintentional  connection 
of  an  exba  coil  or  capacitor  into  its  tuned 
circuits  may  pull  them  completely  out  of 
adjustment.  The  result— excessively  large 
power  loss. 

Even  without  filters  in  the  act,  the  react- 
ive impedance  presented  to  a  transmitter's 
output  jack  by  a  line  with  only  moderate 
SWR  can  lead  to  surprising  effects.  For  ex- 
ample, at  certain  critical  line  lengths  an 
SWR   as  small   as   1.3   can  show   an  imped- 
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FIGURE  2 — Losses  in  line  cut  back  strength  of   reflected  waue^  thus   reduce  SWR. 


ance  which  cannot  be  matched  by  most  pi- 
network  output  circuits,  although  pi-nets 
are  popularly  supposed  to  be  capable  of 
matcliing  anything!  This  particular  condi- 
tion comes  about  when  the  line  looks  like 
a  large  coil;  the  "coil"  cancels  out  all  of 
the  pi-net  output  capacitance  and  there*s 
nothing  left  to  tune  with.  The  cure  is  either 
of  two  things:  get  the  SWR  down  still  lower 
(preferred,  but  often  impossible),  or  extend 
the  feedline  by  an  additional  1/8  wave- 
length to  escape  the  critical  area. 

This  effect  of  SWR  is  the  reason  so  many 
antenna  articles  ad\dse  you  to  "prune"  feed- 
hne  length  for  best  results.  No  installation 
can  hope  to  maintain  an  SWR  of  1.0  for 
any  length  of  time;  coax  deterioriates,  joints 
may  corrode,  and  the  antenna  feedpoint  im- 
pedance itself  wiU  change  with  die  weather. 
Some  SWR  is  always  present.  At  critical 
line  lengths  it  can  produce  startling  effects. 
To  avoid  these,  keep  the  feedline  at  mnlti- 
eples  of  1/4  wavelength— or  "prune"  it  for 
easiest  transmitter  adjustment. 

We  have  seen  how  high  SWR  affects 
power  loss  J  by  increasing  ciirrent  density  in 
the  feedline.  Surprisingly  enough,  power 
losses  also  affect  tiie  SWR  despite  many 
claims  that  the  only  factor  affecting  SWR 
is  the  impedance  match. 

Remember   that   the    SWR   is   simply  the 


ratio  of  peak  to  nuU  voltage  or  current  in 
a  standing  wave,  and  that  the  standing 
wave  itself  is  due  to  interaction  between 
a  forward  wave  and  a  reflected  wave. 

At  any  point  along  a  feedline,  the  for- 
ward wave  is  making  its  initial  trip  "up" 
the  line.  The  reflected  wave,  however,  has 
not  only  come  this  far  from  the  source,  but 
has  also  gone  on  out  as  far  as  the  discon- 
tinuity, and  then  come  back  down  the  line 
that  far  again  to  get  back! 

For  instance,  if  a  feedline 
long,  then  at  the  transmitter 
nector  the  forward  wave  has 
few  inches  (if  that  far)  but 
wave   has   traveled   200   feet. 

of  the  line,  the  forward  wave  has 
50  feet  but  the  reflected  wave  has 
150  feet— the  same  50  feet  traversed 
by  the  forward  wave^  plus  the  remaining 
50  feet  to  the  antenna,  and  then  that  last 
50  feet  back  again  in  the  opposite  direction. 
And  at  the  antenna,  the  forward  wave  has 
gone  100  feet  but  the  reflected  wave's 
journey  is  the  same  length, 

If  no  line  losses  existed,  it  would  make 
no  difference  where  on  the  line  you  looked: 
the   SWR   would   be   the   same   everywhere. 

But  with  line  losses  involved^  the  reflected 
wave  gets  weaker  as  it  travels  further.  As 
the  reflected  wave  weakens,   the  SWR  be- 
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comes  lower.  It  is  quite  possible  to  have  an 
apparently  perfect  SWR  at  the  transmitter 
end  of  a  coaxial  cable,  and  to  have  an  in- 
finite SWR  at  the  other  end  of  the  line. 
In  fact  J  serious  \  HF  workers  sometimes  use 
several  hundred  feet  of  disconnected  coax 
as  a  dummy  load,  since  it  has  the  best  SWR 
available  at  UHF! 

The  eflFect  is  particularly  noticeable  with 
very  high  SWR,  since  the  line  losses  are 
increased  by  the  high  SWR.  The  high  line 
losses  then  cut  back  the  reflected  wave,  re- 
ducing the  SWR  more  rapidly  than  would 
otherwise  be  the  case. 

Fig,  2  shows  how  the  effect  works,  using 
the  same  water-line  and  pump  image  with 
which  we  originally  examined  SWR  in  Fig, 
1,  Instead  of  a  solid  pipe,  we^re  going  to 
use  a  clioked-down  fire  hose  now.  The  fire 
hose  is  somewhat  leaky,  so  that  some  of  the 
pressure  is  lost  along  the  way,  TMs  corre- 
sponds to  the  line  losses  we  meet  in  a  feed- 
line*  As  in  Fig.  I,  the  numbers  are  pounds 
of  pressure  and  the  arrows  indicate  direc- 
tion. 


Matching 

How  Can  Lines  and  Antennas  Be  Match- 
ed? The  cure  to  SWR  problems  is  to  **match*' 
feedlines  and  antennas,  so  that  any  major 
discontinuities  are  removed  and  SWR  re- 
mains low. 

This  can  be  accomplished  in  many  ways. 
Ratlier  than  attempting  to  list  in  detail  all 
of  the  ways  in  use,  we'll  refer  you  to  any 
good  antenna  handbook  for  the  gruesome 
details  and  here  we  will  concentrate  on  the 
principles  behind  matching* 

The  whole  idea  of  matching  is  to  elim- 
inate  discontinuities  in  the  path  of  the  rf, 
and  thus  do  awav  with  the  reflected  wave 
wliich  results  in  a  high  SWR.  The  simplest 
way  to  do  it,  whenever  it  may  be  practical, 
is  to  choose  an  antenna  which  is  inherently 
matched  to  the  feedline  you  intend  to  use; 
then  you  have  no  discontinuity  in  tlie  first 
place.  This  solution,  though  simple,  is  not 
often  practical,  because  antenna  impedance 
varies  with  height,  length,  frequency,  and 
even  the  weather,  A  perfect  match  one  day 
may  be  a  mismatch  the  next. 

However,  the  simple  half-wave  dipole  an- 
tenna and  the  folded  dipole  are  both  pop- 
ular for  "direct  feed"  use;  the  dipole  is  a 
fair  match  to  either  52  or  75  ohm  line  while 
the  folded  dipole^  as  normally  usedj  matches 


300-ohm  feedlines  if  operated  at  the  proper 
height  above  ground. 

Both  these  antennas,  though,  are  "single- 
frequency"  afl^airs  insofar  as  perfect  match- 
ing goes.  If  either  is  operated  even  slighdy 
off  its  resonant  frequency,  it  will  show  traces 
of  either  inductance  or  capacitance  at  the 
feedpoint— resulting  in  a  discontinuity  and 
resulting  SWR, 

So  for  noiTual  use  across  a  band,  even 
these  require  some  t\pe  of  matching.  For 
multi-band  use  matching  is  even  more  nec- 
essary, and  the  matching  quesHon  becomes 
as  important  as  the  antenna  design  itself 
when  beams  and  other  directional  antennas 
are  involved- 
Most  matching  networks  operate  indirect- 
ly; they  eliminate  the  reflected  wave  from 
the  feedline  by  giving  it  some  place  ehe  to 
go.  Thus  the  matching  netvvork  itself  usually 
has  a  rather  high  SWR;  the  feedline  from 
transmitter  to  network^  though,  is  essentially 
"flat"  with  SWR  approaching  1,0. 

An  excellent  example  of  this  type  of 
action  is  the  **stub  match"  which  is  popu- 
lar at  VHF  and  finds  some  use  at  lower 
frequencies.  This  consists  of  a  feedline  sec- 
tion either  shorted  or  open  at  the  end  (the 
"stub"),  connected  ia  parallel  with  the  reg- 
ular feedline  at  some  place  near  the  dis- 
continuity. The  stub  deliberately  introduces 
a  second  discontinuity,  but  the  length  and 
tap  point  of  the  stub  are  both  chosen  so 
that  this  second  discontinuitv  cancels  the 
effects  of  the  first*  The  wave  reflected  from 
the  first  winds  up  haiTnlessly  in  the  stub, 
and  the  feedline  itself  is  free  of  standing 
waves. 

One  of  the  most  popular  matching  de- 
vices is  the  "quarter  wave  transformer" 
wliich  consists  of  a  section  of  feedline  1/4 
wave  long,  connected  between  the  line  and 
the  antenna  to  be  matched. 

Remember  that  no  matter  what  the  SWR 
on  a  feedline,  the  feedline  impedance  will 
be  resistive  every  quarter  wavelength ^  and 
will  alternate  from  minimum  to  maximum 
and  back  at  these  points.  If  a  150-ohm  is 
connected  to  a  75-ohm  antenna^  it  will  have 
an  SWR  of  2  (line  impedance  divided  by 
antenna  impedance,  or  150/75)*  Then 
1/4  wavelength  back  from  the  antenna,  it 
will  have  an  impedance  of  2  times  150;  or 
300  ohms. 

Similarlv,  a  100-ohm  line  connected  to  a 
300-()hm  antenna  has  an  SWR  of  3,  and 
1/4  wave  back  from   the  antenna   the  line 
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impedance  would  be  100  divided  by  3  or 
33.33  ohms. 

Therefore,  a  1/4-section  wave  of  trans- 
missioB  line  can  be  used  as  an  impedance 
transfoiTiier,  to  change  the  effective  im- 
pedance of  an  antenna  or  a  feedline  to  some 
new  value.  The  new  value  is  determined 
by  the  impedance  of  the  1/4-wave  section; 
we  could  ]ust  as  truthfully  say  that  the 
impedance  of  the  1/4-wave  section  is  deter- 
mined bv  the  transformation  values  needed, 
if  we  had  some  means  of  adjusting  the 
built-in  line  impedance  to  any  value  we  de- 
sired. If  open -wire  hne  is  used,  we  have 
this  means  available,  since  its  impedance 
is  determined  by  the  spacing  between 
wires.  For  a  1/4- wave  section,  we  can  build 
our  own  to  whatever  spacing  we  happen 
to  need. 

The  relationsliip  of  impedance  in  a  1/4- 
wave  transformer  section  is:  line/trans- 
foiTner  =  transformer /antenna.  If  botli 
the  line  and  antenna  impedances  are  known 
and  we  need  to  find  out  what  impedance 
we  need  in  the  transformer,  we  can  rear- 
range this  into; 

6 

transformer  =    Vline   X   antenna 

For  example,  50-ohm  line  and  70-ohm  an- 
tenna give  3500,  and  the  square  root  of 
3500  is  approximately  59.16.  Since  none  of 
our  values  are  accurate  to  1%  in  ham  radio, 
the  closest-guess  answer  we  would  get  by 
using  3600  instead  of  3500,  which  is  60 
ohms,  would  be  close  enough  for  all  practical 
purposes. 

The  60-ohm  transformer  section,  con- 
nected to  a  70-ohm  antenna,  would  have 
upon  it  an  SWR  of  7/6,  At  the  other  end 
of  the  transformer  the  impedance  would  be 
60  divided  bv  7/6,  or  360/7  ohms.  This 
comes  out  to  51.4  ohms,  which  would  be  a 
negligible    discontinuity   for   a   50-ohm    line. 

If  we  left  out  the  matching  section,  the 
SWR  would  be  7/5  or  1,2,  with  a  50-ohm 
line  connected  to  the  70-ohm  antenna.  Use 
of  the  matching  section  has  thus  reduced  the 
SWR  to  51,4/50,  or  1.028. 

WeVe  already  looked  at  the  means  of 
measuring  SWR,  It's  worth  noting  at  this 
point  that  most  SWR  measuring  devices  are 
not  sufficiently  accurate  to  show  you  an  SWR 
as  small  as  1.028;  many  of  them  won*t  in- 
dicate anything  smaller  than  1,05,  Because  of 
the  effects  of  line  loss  in  reducing  apparent 
SWR,  too,  measurements  aren^t  accurate  un- 
less  they're   taken  as   close  to  the   antenna 


(or  matching  netsvork)   as  you  can  get  with 
the  instruments. 


DB 

How  Are  DB  Related  to  Tower  Loss?  All 
along  we've  been  talking  about  power  loss; 
now  it*s  time  to  look  at  the  term  most  fre- 
quently employed  to  measure  power  gains 
and  losses— die  ''deciber',  which  is  abbre- 
viated "dB" 

It's  named  for  Alexander  Graham  Bell, 
but  the  original  unit  turned  out  to  be  too 
large  for  coiwenient  use  and  so  the  metric 
prefix  "deci"  meaning  "one-tentli  *  was  add- 
ed to  the  basic  'T>el". 

Like  SWR,  decibels  measure  a  raUo  rath- 
er than  a  quantity.  This  is  what  makes  them 
so  useful  for  gain  and  loss  discussions* 

Where  we  would  have  to  multiply  and 
divide,  if  we  were  working  with  the  power- 
in /power-out  ratio  to  measure  power  loss, 
the  use  of  decibels  lets  us  add  and  sub- 
tract instead. 

Although  the  formula  for  calculating  dB 
from  the  power  ratio  involves  the  use  of 
log  tables,  you  can  be  as  accurate  as  is 
ever  necessary  if  you  just  remember  two 
pairs  of  numbers:  a  3-dB  power  gain  (or 
loss)  means  a  2-time  change,  while  a  10- 
dB   power  gain    (or  loss)    means  a  10-time 

change. 

That  is,  a  feedline  with  3  dB  loss  will 
lose  half  the  power  put  into  it,  and  deliver 
only  the  remaining  half  at  the  far  end.  The 
power  put  in   is  two  times  the  power  put 

out. 

If  the  Kne  has  10  dB  loss,  input  must 
be  10  times  output;  to  get  any  specific  amount 
of  power  out,  you  must  put  in  10  times 
as  much. 

Working  with  these  definitions  you  can 
determine  the  approximate  power  ratio  for 
any  other  number  of  dB.  For  instance,  a 
7^dB  loss  is  3  dB  less  than  10  dB.  Were  it 
10  dB,  power  out  would  be  1/10  of  power 
in.  Since  it  is  3  dB  less  than  this,  power 
out  will  be  tvdce  this,  or  2  times  1/10, 
or  1/5  of  power  in.  This  means  that  7 
dB  is  a  power  ratio  of  5  times. 

To  get  the  ratio  corresponding  to  4  dB 
we  can  first  figure  that  for  7  dB  and  then 
multiply  it  by  2  again;  the  result  is  2- 
1/2   times.    Similarly,    1   dB   is    1-1/4   times. 

The  exact  formula,  if  you  prefer  to  do 
things    mathematically,    for   determining    dB 

decibles  =   10   X   log   (poweri/powerf) 
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If  powers  is  the  larger  of  the  two  power  fig- 
ures, the  dB  will  be  positive  and  the  re- 
sult will  represent  a  gain,  I£  power^  is 
smaller,  the  dB  will  come  out  negative  and 
the  result  will  represent  loss.  The  easiest 
way  to  keep  all  the  numbers  straight  is  to 
define  poweri  and  power2  so  that  the 
dB  always  come  out  positive  (turning  the 
ratio  upside  down  if  necessary  to  do  this); 
if  you  have  measured  or  calculated  the  pow- 
er you  already  know  whether  gain  or  loss 
is  involved,  and  you  can  then  make  the  final 
figure  either  positive  or  negative  as  requir- 
ed—positive  for   gaiUj   or   negative   for   loss. 

The  fact  that  dB  are  expressed,  by  def- 
inition, in  log  terms  is  what  permits  us 
to  add  instead  of  multiply  and  subtract  in- 
stead of  divide.  This,  in  turn,  permits  coax 
cables  to  be  rated  for  loss  in  *'dB  per  foot" 
or  "dB  per  hundred  feet";  we  can  find  out 
the  total  rated  loss  of  a  feedline  merely  by 
multiplying  its  loss  per  foot  in  dB  times  the 
length  in  feet,  and  the  result  is  the  dB  loss 
for  the  full  Hne. 

As  an  example,  suppose  a  coax  line  is 
rated  at  2.5  dB  loss  per  100  feet  at  50  Mc 
(a  not-unusual  loss  figure).  If  our  coax  is 
200  feet  long,  we  will  have  3  dB  loss  in 
it  even  with  a  perfect  antenna  match  and 
SW^R  of  1.  If  we  now  put  in  10  watts  from 
a  transmitter,  what  will  we  get  at  the  an- 
tenna? 

From  our  10-dB  and  3-dB  definitions,  we 
know  that  we  will  get  less  than  half,  but 
more  than  1/10,  of  the  power  thiough. 
Were  the  loss  6  dB,  the  ratio  would  be  4 
(2  times  2).  By  taking  6  dB  from  10  dB 
as  we  did  earlier^  we  know  that  a  4-dB  loss 
would  be  a  ratio  of  2-1/2.  This  means 
that  our  antenna  wiU  get  less  than  4  watts 
(10  divided  by  2-1/2)  but  more  than  2- 
1/2  watts  (10  divided  by  4).  We  may  now 
either  di\ide  the  4  watts  (4  dB  loss  result) 
by  1-1/4  (1  dB,  from  earlier  example),  or 
multiply  the  2-1/2  watts  by  1-1/4  (6  dB 
and  1  dB). 

In  the  first  case,  we  get  16/5  or  3,2 
watts  as  the  power  delivered  to  the  antenna. 
In  the  second,  we  get  25/8  or  3.125  watts 
for  an  answer.  The  variation  is  because  there 
is  a  trace  of  inaccuracy  in  the  definition  of 
3  dB  (it's  actually  a  ratio  of  1.995  rather 
than  2)  and  when  we  apply  it  repeatedly, 
this  inaccuracy  begins  to  show  up. 

If  we  apply  the  formula  directly,  we  find 
that  the  power  delivered  is  0,316228  times 
the   power  put   in;    with    10   watts   in,    the 


antenna  receives  3.16228  watts.  While 
neither  of  our  non-formula  answers  was 
exactly  correct,  both  were  close  enough  for 
all  practical  applications.  On  the  FCC  exam 
it's  most  likely  that  the  questions  will  deal 
only  with  3,  6  or  10  dB  figures;  they're 
more  interested  in  detennining  that  you 
know  what  dB  are  and  how  to  use  them  than 
in  your  ability  to  manipulate  higher  math! 

All  of  our  examination  of  decibels  so  far 
has  been  rtrictly  in  connection  with  power 
ratios.  The  decibel  measures  only  a  power 
ratio,  but  if  a  few  rather  strict  rules  are 
followed  it's  possible  to  express  power  in 
terms  of  voltage  or  current  rather  than  di- 
rectly in  watts.  The  major  rule  is  that  both 
voltage  or  current  readings  must  be  made 
with  reference  to  the  same  impedance  level, 
and  the  minor  one  is  that  voltage  can  be 
compared  only  with  voltage,  and  current 
only  with  current. 

When  this  is  done,  decibels  can  be  used 
to  express  tlie  resulting  "voltage"  or  "cur* 
rent*'  ratios.  The  definitions  of  dB  then  ap- 
pear to  change;  actually,  the  definition  stays 
the  same  but  the  way  it*s  expressed  changes. 
If  you  just  remember  that  youVe  actually 
measuring  power  even  when  you're  think- 
ing volts  it  will  help   keep   things  straight. 

For,  you  see,  a  change  of  either  voltage 
or  current  in  a  circuit  with  its  resistance 
fixed  (the  major  rule)  will  change  the 
other  element,  current,  or  voltage.  And  pow- 
er is  the  product  of  voltage  times  current. 
If  you  double  the  voltage  the  current  also 
doubles,  and  the  povi^er  increases  by  four 
times.  In  any  circuit  to  which  you  can 
legitimately  apply  dB  for  comparing  volt- 
age or  current,  tire  power  wiU  change  as 
the  square  of  either  voltage  or  current. 

A  2-time  increase  in  voltage,  then,  pro- 
duces a  4-time  increase  in  power.  And  this 
4-time  increase  in  power  is  equal  to  3  dB 
plus  3  dB,  or  6  dB. 

A  10-time  increase  in  voltage  produces 
a  lOO-time  increase  in  power.  This  is  10 
dB  plus  10  dB  (10  X   10),  or  20  dB. 

When  the  comparison  is  made  using  volt- 
age or  current  measurements,  the  resulting 
dB  figures  must  be  multiphed  by  2  to  be 
accurate.  Twice  the  voltage  is  6  dB;  10  times 
the  voltage  is  20  dB.  The  formula  becomes 
20  times  log  (EI/E2)  rather  than  10  times 
log(Pl/P2),  But  all  in  the  world  this  is 
doing  is  converting  your  voltage  measure- 
ment into  a  power  figure,  by  automatically 
squaring  the  ratio! 
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It's  sometimes  convenient  to  speak  of 
"voltage  dB"  or  "power  dB**;  it  hurts  noth- 
ing to  do  so,  so  long  as  you  remember  that 
they're  actually  all  the  same  decibels,  and 
only  tlie  measurements  differ. 

Decibels  apply  to  many  things  besides 
transmission  Unes— it  just  happens  to  be 
easier  to  see  how  they  work  here  than  any- 
where eke.  Receiver  noise  figures  in  dB  are 
a  comparison  of  power  ratio  between  the 
smallest  discernible  signal  and  the  inherent 
receiver  noise.  Antenna  gain  is  a  power 
ratio  between  the  antenna  being  measured 
and  one  which  has  no  gain  at  all. 


What  Are  the  Advantages  and  Disadvan- 
tage of  Using  the  Same  Antenna  far  Re~ 
ceiving  and  Transmitting?  Both  transmitters 
and  receivers  require  antennas;  this  means 
that  we  have  the  choice  of  either  provid- 
ing separate  antennas  for  receiving  and 
transmitting,  or  using  the  same  antenna  for 
both  purposes, 

Eitlier  choice  has  some  advantages  and 
disadvantages  compared  to  the  other;  most 
operators  have  their  own  personal  pre|udices 
as  weU. 

First  off,  any  antenna  which  will  transmit 
a  signal  well  will  receive  that  same  signal 
well.  This  is  the  "law  of  reciprocity'*  and 
means  that  you'll  pay  no  perfoimance  pen- 
alty by  using  the  same  antenna  for  both 
pmposes*  The  advantages  and  disadvantages, 
then,  must  He  in  other  areas. 

The  comparison  is  compHcated  by  the 
fact  that  there  are  antennas  and  other  an- 
tennas. It's  hard  to  compare,  for  instance, 
a  half-wave  dipole  or  a  mobile  w^hip  witli 
a  quad-Yagi  high-gain  VHF  beam  array,  or 
a  UHF  parabolic  dish.  Yet  the  choice  be- 
tween separate  antennas,  and  single-antenna 
operation,  must  be  made  for  all  these  types. 

The  major  disadvantages  of  using  the 
same  antenna  for  both  purposes  are  (1)  it 
must  be  switched  from  receiver  to  trans- 
mitter and  back  again  for  every  transmis- 
sion, and  (2)  you  can*t  listen  while  the 
transmitter  is  on.  The  first  is  xisually  over- 
come by  an  antenna  relay  or  a  T-R  switch 
(electronic  rather  than  mechanical  relay), 
and  the  second  isn*t  usually  considered  a 
disadvantage  by  very  many  folk. 

The  advantages  of  a  single  antenna  are 
(1)  any  gain  present  in  the  antenna  is  there 
for  both  receiving  and  fa-ansmitting  and  (2) 


less  space,  material,  and  money  is  required 
to  erect  only  one. 

The  first  of  these  advantages  is  meaning- 
less if  your  antenna  has  no  gain  in  the 
first  place,  although  it*s  important  for  the 
users  of  beams  and  other  gain  antennas. 
The  second  is  influenced  by  the  first— hang- 
ing up  a  second  length  of  wire  to  install  a 
separate  dipole  antenna  is  far  less  costly  than 
erection  of  a  second  60-foot  parabolic  dish 
complete    vrith    three-dimensional    rotation! 

For  beginners,  the  advantages  probably 
favor  use  of  separate  antennas.  No  switch- 
ing is  necessary,  and  the  use  of  separate 
antennas  permits  on-the-air  monitoring  of 
the  transmitted  signal  Advanced  workers, 
on  the  other  hand,  show  strong  tendencies 
to  favor  single*antenna  installations  %\ith 
T-R  or  relay  switching* 

It  used  to  be  said  that  full  break-in  op- 
eration on  CW  required  a  separate  receiv- 
ing antenna.  The  advent  of  differential- 
keyed  transmitter  circuits  and  fast-acting 
T-R  switches  has  sent  this  statement  the 
way  of  the  dodo  bird;  these  days  you  can 
use  the  same  antenna  for  transmitter  and 
receiver,  and  still  hear  a  breakmg  station 
between  your  own  dits.  Most  of  the  other 
traditional  arguments  for  and  against  sep- 
arate antennas  have  gone  the  same  route. 
The  four  facts  Usted  above  are  just  about 
all  that  remains— except  for  personal  prej- 
udices—upon which  to  make  the  choice  or 
answer  the  examination  question. 

Next  Rouml  WeVe  looked  at  a  little  bit 
of  everything  in  ham  radio  so  far.  Next 
month  will  mark  the  half-way  point  in  this 
series,  and  one  major  area  hasn't  yet  been 
touched.  Well  get  it  then,  when  we  exa* 
mine  receivers  and  how  they  work. 
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Letters 


Intruders 

TJear   Kayla, 

It  b  a  well  known  fact  that  no  dummy  load  can 
duplicate  exactly  the  electrical  characteristics  of  a 
real  antenna-  It  is  also  known  that  tuning  up  one's 
xmitter  on  the  air  is  poor  operating  procedure  at  best, 
and  a  source  of  QRM  at  worst. 

I  have  adopted  the  following  procedure:  I  find  a 
propaganda  stationp  tune  to  their  precipe  frequency  in 
the  ham  band  in  which  they  are  introdingp  and  load 
the  Xmtr  on  their  exact  frequency,  I  can  cause  no 
addition  to  the  QBM  they  are  cauBing,  and  I  would 
take  delight  in  knowing  that  I  caused  their  SWL 
listeners  some  difficulties  in  reception.  1  intend  to 
continue  this  practice  in  the  hopesj  of  causing  them 
some   discomfiture. 

Your  suggestion  that  SSB  transmissions  a  few  cycles 
away  woufd  help  drive  them  out  is  a  good  one.  If  I 
ever  go  SSB,  111  be  happy  to  help  out.  In  the  mean- 
time, I'll  continue  to  load  my  antenna  on  a  aero-beat 
with  their  frequency.  Yours  for  more  QRM  for  the 
intruders. 

Herbert  J,  Bunkerley  WA3JIX 
Jeannettc,    Fa. 

Zero-beat   won't   do  it.  SH  up   a  howl  oO   Hz   off  zero- 
heM  (ind  you  miyht  have  a  good  plan. 


Dear  Kayla, 

Hurray,  and  a  tip  of  this  OM's  hat  to  you  J  Ee  your 
editorial  in  the  May  issue,  Tve  finally  heai'd  someone 
speak  out  on  these  40  meter  Broadcasters ;  it  took  a 
woman  to  do  it  ,  ,  .  alas !  I 

IVe  personally  heard  the  6BC  QRM.  Really  nice 
chaps !  I  We  had  better  start  fighting  fire  with  lire 
before  we  lose  the  frequencies  to  these  intruders* 
Better  late  than  never?? 

Bill   De   Lage   WAIHAA 
Esmond,  Rhode  Island 


Dear  KaylSt 

Your  May  196f^  editorial  was  on  target.  Positive  ac- 
tion must  be  taken  to  combat  the  foreign  broadcasting 
on   40  meters.  Here  is  my  proposal: 

Allow  unlimited  amateur  power  between  7100  kHz 
and  7300  kHz  from  6  ;00  PM  local  time  to  6.00  AM, 
local   time. 

There  are  a  number  of  American  hams  who  have 
the  wherewithal!  and  initiative  to  run  super-power 
fthat  is  for  hams)  and  utilize  beam  antennas  to  en- 
hance their  signals  even  more,  T  say,  let  us  allow 
this  reirulation.  Fm  sure  it  would  result  in  a  re- 
evaluation  by  broadcasting-  tnterests  of  proRramming' 
in   the  40  meter  band. 

One  final  word.  While  it  is  "le^al,"  the  Voice  of 
American  broadcasts  appearing  in  the  rejrion  2  40 
meter  ham  hand  (and  on  80  meters  also)  are  not 
consistent  with  our  jrovemmcnt  in  respecting  their 
own    U*S.    amateur   radio   frequencies* 

James    A.    Gun  dry    W8BW 
Dearborn,    Michigan 

I  doti't   fhinh   we    shotifd   allow    UNLIMITED    pou^^r f 
Mfiffbt  wr  j*hould  ihnit  it  ia  50  KW! 


Dear  73, 

WlEMY's  April  editorial  on  incentive  licensinja:  is 
w^ell  written.  Concernini*-  that  poor  soul  %vho  was 
making:  $200  per  week,  suddenly  being  cut  to  $150 ; 
then  tryinjf  to  find  reason  to  work  even  harder  to 
get  back  to  his  previous  status :  It  isn't  difficult  to 
figure  out  what  his  next  move  will  be. 


This  same  idea  could  be  appplied  to  commercial 
amateur  equipment  whose  100%  U8€  value  and  actual 
cost  is  $200,  for  example.  However*  with  incentive 
licencing,  we  have  the  aituation  where  the  use  value 
is  suddenly  cut  to  something  leas  than  100%,  but  the 
cost  IB  still  $200.  Upon  purchase  of  gear,  you  may  not 
be  able  to  utilize  it  fully  uniesa  you  have,  or  acquire, 
a  certain  amateur  license^  This  takes  away  the  ''in- 
centive" to  buy. 

.  *  •  for  most  of  us,  incentive  licensing  means  back 
to  the  books.  This  is  great  as  we  will  contribute 
something  to  the  betterment  of  amateur  radio  (we 
think),  but  we  certainly  won*t  be  rewarded  by  a  much 
needed  raise  in  pay  from  the  boas  upon  passing  that 
next  higher  amateur   license. 

Earle  B.  Foote  KJBTF 
Framingham,    Massachusetts 


Article  Comments 

Dear  73, 

In  conjunction  with  the  timely  article*  "'Are  Phone 
Patches  Legal?"  by  Ken  Sessions,  K6MVH  in  the  May 
issue  of  73t  I  call  attention  to  the  last  sentence  in  hia 
paragraph  II;  Instead  of  a  *' — threat  to  their  overall 
income"  of  the  telephone  company,  the  am^ateurs*  phone 
patches  are  directly  responsible  for  probably  tens  of 
thousands  of  dollars  in   additional  income. 

I  am  an  Airforce  MARS  phone  traffic  net  member, 
and  our  WBSCOMMRGN  alone  handles  thousands  of 
phone  patches  each  month  from  South  East  Asia*  let 
alone  other  MARS  nets  in  the  Mid-West  and  East  do- 
ing likewise  from  European  installations  of  the  U.S- 
Government. 

This  service  is  free  to  our  service  men,  but,  when 
the  calls  come  through  to  Stateside,  I  would  say  with- 
out fear  of  contradiction,  that  the  majority  of  them 
are  put  througch  on  a  collect  basis  and  the  fotka  "back 
home"   accept  the  charges* 

It  goes  without  saying  that  were  it  not  for  the 
phone  patches,  these  telephone  calls  would  not  be 
made  over  these  great  distances  as  the  cost  would  be 
prohibitive* 

Unquestionably  the  telephone  company  is  well  aware 
of  this.  They  would  have  to  be  awfully  dumb  not  to, 
and  they  are  not  dumb,  but  1  assume  they  feel  they 
would  lose  face  to  adnait  it,  or  they,  on  the  otherhand, 
will  not  acknowledge  to  the  amateur  his  just  dues* 

B,    C*    Kyle   K6GRP 
Keiaey,    California 


Bear  73, 

A  few  comments  on  the  IC  Keyer  in  March  *6T  75 
page  BO.  It  works  fine  business,  but  there  is  an  error 
in  the  schematic.  The  SN7032  fiip-ftop  has  only  14 
leads.  The  lead  marked  15  in  the  diagram  should  read 
5.  C4  may  also  be  low  in  value ;  if  the  dash  flip-flop 
won't  work,  increasing  C4  to  100  mmF  may  help. 
The  unit  I  built  needed  about  100  mmF  at  C4  to 
triKKcr  the  clock  pulse  of  the  dash  generator*  Again, 
the  keyer  works  FB  and  congratulations  to  W5FQA 
for    a    good    keyer    and    constructit>n    project. 

Tony  Sumda   WB3JXE 
Baltimorep    Md. 


Dear  73, 

Recently  I  completed  my  version  of  the  Kleiner 
Keyer.  I  am  very  satis5ed  with  the  job  this  unit  is 
doing.  This  is  the  first  time  I've  used  a  transistor 
for  keying  fi:rid  block  bias,  I  have  built  two  other 
keyera  previously,  using  plate  circuit  and  mercury 
wetted  relays,  but  they  can't  compare  with  the  clean 
and  crisp  keying  Fm  getting  from  the  Kleiner  Keyer. 
Many   thanks   to   W4UKN/WB2PKE, 

Gent  C,  Lam  WAICQF 

Springfield,   Mn^s^ 
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Bear  OWs, 

As  a  founder  and  member  of  the  Intemational  Ama- 
teur Eadio  Club  and  Administrative  Officer  of  the  ITU 
in  Geneva,  I  read  the  W2NSD  ediloriaJ  in  the  Mareb 
73  about  our  frequencies  with  interest.  Nobody  can  say 
If  we  will  lose  our  bands  in  the  future,  but  we  all 
must  take  care  not  to  put  amateur  radio  under  a  cloud 
by  using  illegal  call  sijsrns.  Rather  we  should  work  on 
the  positive  side  and  improve  our  image. 

On  February  24th  I  found  myself  involved  in  a  story 
which  made  the  papers  in  most  of  Europe  and  which 
should  increase  our  reputation,  I  picked  up  an  SOS 
message  from  Poland  askinj?  for  a  rare  drug  to  keep 
a  four  year  old  child  alive.  The  child  would  die  unless 
the  druji:  could  be  rushed  to  Nowa  Sol  within  24  hours* 

Within  the  24  hour  period  the  Geneva  hospital  phar- 
macists were  called  back  from  weekend  leave,  three 
doses  of  the  medicine  were  prepared,  the  Red  Cross 
and  airline  officials  arrangred  customs  clearance  and 
the  medicine  was  flown  to  Paris  and  then  on  to  Foland. 
I  have  a  letter  from  the  boy's  father  lettini^  me  know 
that  the  boy's  life  was  saved ! 

Fernand  Dubret  HB9FJ 

UFOs 

Dear  Wayne, 


That  *'Flyinff  Saucer"  in  the  May  issue.  Take  a 
HEAL  CLOSE  LOOK.  I  can  detect  a  very  fine  thread 
line  from  the  center  of  this  old  hat  upward  to  the 
upper  end  of   the  photo* 

Jim    WSBU 
Cleveland,    Ohio 

The  original  Polaroid  pirfnrF  wafi  grt^athf  enlarged  awl 
examined  Terp  cnrr fully  for  any  paa^ihie  friths,  sharp- 
nesM  of  fociiB  of  the  FFO  in  comparint^n  in  the  fore- 
ground  and  backgroumlit,  etc.  The  eittimnte  of  the  ex* 
pcrix  wa?f  that  the  photo  tvdff  at(th*'ntic.  The  originoJ 
has  sitic^  heeii  borrowed  by  the  government  and  "loM." 

Dear  Mr.   Green, 

I  would  like  to  commend  you  on  your  superb  sug- 
gestion for  the  establishing  of  a  UFO  communieations 
network  spearheaded  by  amateur  radio  operators* 
While  I  am  not  a  ham  operator  myself,  several  mem- 
bers of  the  Louisville  UFO  InveatiRations  Committee 
are.  The  Committee  as  a  whole  is  nuite  excited  about 
your  proposal, 

I  am  writing^  to  a u freest  to  you  that  Louisville,  Ky., 
be  designated  one  of  the  "control  stations"  for  the  net- 
works LouisvilleV  aualifications  are  many.  It  is  located 
near  the  population  center  of  the  United  States,  and 
despite  being  situated  in  the  Ohio  Valley,  weather 
conditions  are  g^enerally  adeauate  for  proper  com- 
munications, Louisville  is  also  located  in  an  area  of 
rather  frequent  UFO  sigrhtings.  One  of  our  Committee 
members  already  poeaessea  a  station  with  equipment 
enabling  hini  to  be  heard  acros^a  the  nation  with  rela- 
tive ease.  And  the  Louisville  and  Jeffei^son  County 
police  departments*  Civil  Defense,  aviation  authorities 
and  new^s  media  are  already  familiar  ivith  the  Com- 
mittee and  its  operations.  We  would  be  more  than 
happy  to  take  the  necessaiT  steps  to  establish  a  net 
control  center  here  in  Louisville. 

Perhaps  T  had  better  tell  you  a  little  more  about  the 
Committee.  The  Louisville  UFO  Inv^tigations  Com- 
mittee is  a  group  of  business  and  newsmen  in  Louis- 
ville and  Lexington.  Ky.  dedicated  to  the  scientific 
Study  of  the  phenomena.  Our  members  include  three 
newspaper  writers ,  two  electronics  engineers,  a  flying 
service  owner,  medical  student  and  a  chemical  engi- 
neer, jnst  to  name  a  few.  No  doubt  your  office  Is 
being  flooded  with  letters  of  this  type.  But  I  hope  to 
impress  upon  you  the  sincerity  and  ability  of  our 
organization  to  be  of  help  in  the  functioning  of  the 
network. 

You  have  made  the  need  for  such  a  communications 
network  very  evident.  Your  contribution  to  the  study 
of  the  UFO  problem  will  be  a  great  one  if  the  network 
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Fussy  Neighborhoods!  EAST  IXSTALLATIOXI  Thousands 
of  users. 

75-40-20-15-10    metfr   bands.    Complete    ,,,,. -..,S19.9S 

40-20-15-10  meter.  51  fL    Cbest  for  swl's).  Complete   .. 118.95 
SEND   ONLY  $3.00   (cash,  cti,,  mo>  ami  pay  postman  balance 
COD   plus  postac!*  on   :i -rival  or  send   full  price  for  tiostpaid 
delivery.    Free   informatian. 
MIDWAY   AMTENNA   •   Dept-   A-7   •    Kearney*    Nebr.   68*i7 


VibropleX 


ENJOY  EASY, 
RESTFUL   KEYING 

$21.95   to  S43.9S 
THE   VIBROPLEX 

CO.,   INC, 

833   Brcxidwdy, 

N-   Y.   3,   N.Y. 


NEW!    Ham   Lieense   Frames 

S3.%_  pr  (5%  Cat.  fax)  postage 
paid 

Triple   chrome   plated,   fifs   a  IT 

6   X    11   plates 

Bright   Green    letters    on    white 
background 

Ken  Walkey  Eiigmeenng       oranada  hmis,  cai.  01344 


miu9  a*B<J  stf^m 
J_     j*i.  ^ 

'  ^^^ATEUB  flAfllO  Sir  Oh 


SERVICE  AND  FRIENDLINESS 

To  Radio  Amateurs  For  32  Years 

Just  off  Exit  27  on  Thruway 

Distributors  o'f  afl  major  lines 

of  amateur  equipment. 

^-^I^  WONE 

SI  8-842^ 

8350 

WE  MUST  BE 
DOING 

SOMETHING 
SIGHT. 


RADIO 
SUPPLY,    INC- 


185 


WEST  MAIN,  AMSTERDAM,  N.Y.  12010 


MEHRS  —  METERS  —  MORE  METERS 

O-50  ua   002W*  square,  wide  view  SfMP- 
SON.    $S.5D   each;   4    for   $21.00 


DUAL  200  ua  DC  movements,  fn  one  3V2'" 
square  case.  Wide  view  HOYT,  Has  scates, 
for  balancing  right  A  left  Stereo.  Also, 
for  comparison  meter;  front  &  back  on 
antenna   signal.  $6<S0  each;  4  for  $25*00 

0-100  us  DC,  edgewise,  Wi*  wide,  I'* 
deep,  Jap  made.  Scale  — 20  to  +3  and 
0  to  100%,  Wide  view  plastic,  S2.00  each; 
4  for  $7.50 


0-50  ua    DC.   3f/z"   square  SUN.  Scale  0-25 
KV    DC.    S&.50    each:    4   for    $25.00 


KaTo,  OQ  hand,  ft  very  l&rge  stork  of  meters,  practically  any 
rinse  and  ^im,  jou  ean  ask  for.  hut  not  enougli  of  any  one 
tFpe  to  adrertbe.  Your  innnides  solidted.  BR  SPECIFIC. 
HAMPKHT  SCHEDULK— I'll  have  m  wagon  load  of 
"JIJKUUE**  at  the  Turkev  Ilun  State  Park.  Indiana^  on 
July  28, 

All  orcleri*  except  ia  emerjfency,  or  I'm  at  a  bamfest, 
fili1j>pod  same  ilay  reeolred.  For  free  '"GOODIE"  shcH,  £*md 
ifilf-addrcssiHl,  stamped  envelope— PLEASE,  PDEASE  Intlude 
sufficient  for  |XjNi;igL\  any  excess  returwed  tvith  order,  I  carry 
private  (Travelers)  parrel  post  Insurance,  for  domestic  parcel 
post.  For  U1MIIS  too  tiea\.T.  or  too  large  for  parcel  post,  I 
suirgest.  bus  pit  real  GKpre:>s,  Please  advise  naiEe  of  bus  line, 
and  cUj",  whore  you  can  pick  up  the  slifpment. 
Canadian  cuitoniers— Fl^ASE  add  sufficient  for  postage — 
$1,UU  llrat  two  pQUuds^  30c  each  additional  ]:>ouiid  or  fnctiiun. 

B  C  Electronics 

Teleplione  312  CAIumef  5-2235 
2333    S.    Michigon   AYenue  Chicago,    Illinois   &0616 


'Touted  ^. 


7S30  BIG  BEND 

ST.  tOUlS,  MO.  S3 11^ 

(314)  tf44-13W 


ALUMINUM  TOWERS 

Send  postcard  for  Liferafure 


ANTENNAS  •  TOWERS  •  ROTOK 
NEW  •  USED  •  SURPLUS 

Hy-Gain  Mosley  CDR  Newtronics 

Tristao  Kreco 
Mylar  rope  insulators  Coax  baluns 
One-piece  to  Complete  Antenna 

Systems 

Also  Deal  in  Surplus — 

Write  for  tatesf  Usi 

ANTENNA  MART 

BOX  7 
PPEY,   IOWA  5023S 


in  fact  cornea  about.  Our  hearts,  minds,  bodies  and 
wallet  a  if  necessary  are  witb  you  one-hundred  per  cent, 
PleaBe  let  us  know  exactly  what  contrifautioTi  we  may 
be  able  to  make.  The  time  has  come  for  action — and 
%ve  are  both  ready  and  willing  to  act* 

Glenn  Oh.  Rutherford 

Chairman 

Lotibville  UFO  In  vest  i  gat  ions  Committee 

Good  to  hear  from  ifou,  Lnnwride  might  he  juH  fine 
for  a  control  center,  Sehethdes  are  for  0100  GMT  on 
14,300  Wrthit'sdnijn  otul  3900  on  Thursdui/g,  same 
time. 


I>e«r  Wayne, 

This  photo  was  taken  in  Ghana.  The  vehicle  is  called 
a  "Mammy  Bus,"  The  photo  brought  down  the  house 
at  the  DX  Convention  in  Fresno  this  year. 

Lloyd  Si  Iris  Colvin 
WGKfr— W6D0D 


Uear  73, 

I  have  become  very  interested  in  tbe  900  younE  men 
at  Boys  Town,  Nehi'aska,  and  their  amateur  radio  sta- 
tion WA0OGL  I  have  been  helping  the  boys  there  to 
work   DX  and  have  enjoyed  it  very  much. 

They  have  bad  a  hard  time  getting  out  due  to  a 
very  poor  antenna  installation  and  location.  It  is  only 
up  20  ft*  and  just  4  feet  off  a  metal  roof.  In  a  west- 
erly direction,  the  antenna  faces  the  side  of  the  70' 
field  house  which  is  also  metaL 

The  board  members  refuse  to  allow  tbe  antenna  to 
he  put  up  on  top  of  the  field  hou&e,  or  to  allow  a  guyed 
tower  or  telephone  pole,  but  would  permit  a  self  stand- 
ing tower  to  he  erected. 

Since  Boys  Tow*n  is  suppoited  purely  by  voluntary 
contributions,  the  income  does  not  peimit  such  an  ex- 
pense. 1  am  willing  to  make  a  ?5,00  contribution  to 
such  a  project  and  wonder  if  other  amateurs  would 
feel  the  same  way.  If  they  would  forward  ideas  and/or 
help  to  me,  1  will  do  all  in  my  power  to  see  that  Boy^ 
Town  has  the  best  club  station  possible, 

Marty  O^Hara  WA0BWW 

36  Pine  St, 

Millard,    Nebraska    6S137 


Dear    Wayne, 

How  about  runninjar  an  Employment  page  for  Com- 
muTii  cat  inns  and  Electronics  Ifp**  people.  Large  com- 
panies spend  plenty  to  send  recruiters  around  the 
country.  They  are  looking  for  top  notch  men,  as  a  rule, 
and  the  reject  rate  of  applicants  tested  runs  a^  hif?h 
as  97  percent,  I  am  told*  J  know  what  I'm  talkiiiE 
about  because  I  have  been  "recruited*'  several  times 
for  various  projects.  Maybe  you  could  solicit  some 
recruitment  advert  is  inir  at  attractive  rates,  since  this 
would  also  be  a  reader  service*  Some  cnmpanys  who 
mig-ht  be  interested  are:  Federal  Electric  Corp..  Parji- 
musi,  K.J*,  RCA  Service  Company  at  Cherry  Hill,  N.J, 
and  Paflre  Communications  Engineers  at  3300  White- 
haven  Street   in   Washinjfton,   D.C* 

Point  number  two  is  this ;  What  gives  Tvith  Radio 
and  Electric  Industry  as  a  way  to  make  a  living.  I 
have  been  in  this  sorry  business  for  tw^enty  years  and 
the  only  time  the  pay  has  been  anywhere  near  what  a 
plumber  makes,  is  when  the  job  was  overseas.  Here  in 
Michigan,  Electricians  make  5.37  an  hour  for  little 
more  than  pulling  wire,  and  threading  conduit  and 
in  the  satne  town  T  have  found  Radio  Stations  offering 
$S0  a  week  for  a  man  with  a  First  Phone  license.  If 
you  ever  Quit  the  magazine  business  how  about  starting 
a  good  union,  something  like  the  Airline  Pilots  have? 
I  w^ould  like  to  see  if  there  is  any  reader  reaction  to 
this  idea^ 

Harvey   Heinz 
Gladwin,     Michigan 

(The  }oh  pohann  ijt  nn  iiree?f/*nf  iflra,  though  I  miff  hi 
take  the  first  ff^iod  one  that  came  along.  And  on  the 
ttnion  ideft^  .  *  ,  n7/  ir**  i\*>fd  ix  a  ttniott  thai  is  ru7i  hy 
the  ^"^ame  ffU}f  fhnt  hotrhes  ttp  73  eeerp  month,   Wafinf".") 

Help  Schools  and  Libraries 

How  would  you  like  to  have  an  impact 
on  your  own  neiEhborhood  all  out  of  pro- 
portion to  the  effort  it  will  take?  Why  not 
see  that  copies  of  73  yet  into  your  local  town 
library  so  that  teenagers  will  have  a  better 
chance  to  get  exposed  to  amateur  radio? 
Here's  your  chance  to  get  kids  in  your  area 
interested  in  ham  radio  at  the  best  time  of 
their  lives.  You'll  he  doing  ham  radio  a  great 
benefit,  your  neighborhood  a  l>enefit,  the 
kids  a  benefit  ,  ,  ,  and  even  helping  our 
country  by  encouraging  more  Idds  to  pur- 
sue an  interest  in  a  technical  hobby  which 
can  and  usually  does  lead  to  work  in  elec- 
tronics. 

Ju-^t  send  in  subscriptions  todav  for  your 
local  library  and  high  school  library  and 
well  start  their  subscription  and  inform  them 
that  it  is  a  gift  from  yotu 


Third  Party  Traffic  Notice 

This  is  to  advise  that  United  States  ama- 
teur stations  and  amateur  stations  of  U.S. 
Armed  Forces  personnel  in  West  Berlin  may 
exehanffe  third  party  communications.  Such 
West  Berlin  stations  are  identified  by  call 
signs  DL4Q.  .  and  DL5Q.  .  Third  party 
communications  with  amateur  stations  in 
other  parts  of  Germany  is  not  authorized. 


LOOKING  FOR 
THE  WEAK  ONES? 

The  TEKRAD  Mark  V  antenna  has  an 
enormous  capture  area  compared  to 
quads  and  yagi  antennas  •  •  •  really 
pulls  in  the  weak  ones,  and  you  work 
what  you  hear! 

Missing:  DX  off  the  side  of  the  beam? 
The  Mark  V  is  omnidirectional  so  you 
know  where  the  band  is  open  at  any 
time* 

Windstorms  worry  you?  The  Mark  V 
is  impervious  to  wind  and  will  stay  up 
while  the  quad  is  going  through  the 
neighbor's  roof. 

Like  to  work  all  bands?  Sure  you  do, 
and  the  Mark  V  will  instantly  put  you 
on  any  band  from  80M  to  lOM,  hori- 
zontally polarized,  with  high  efficiency 
and  low  VSWR,  Make  your  transceiver 
act  like  a  2KWPEP  rig,  loudest  on  the 
band. 

The  Mark  V  antenna  comes  to  you 
complete,  ready  to  use,  cut  to  length 
with  70  feet  of  feedline  for  only  $32.50 
postpaid.  All  you  have  to  funiish  is  a 
mast  or  tower  about  50-60'  talL 

Order  fodoy  while  the  bands  arB  hot. 


CTD 


W4JM/Rav   W4SIW/Bil[ 


EKRAD  INC 

RO,  BOX  57    VALPARAISO, FLORIDA  32580 


Code  Practice  Stations 

In  England  there  are  several  dozen  stations 
participating  in  sending  code  practice.  Per- 
haps we  are  a  bit  behind  in  the  U.S.  due 
to  our  dependence  on  WlAW  for  our  code. 
They  do  a  nice  job  of  it,  doubtless,  but  they 
are  hard  to  copy  in  much  of  the  country  and 
sometimes  it  is  difficult  to  fit  your  schedule 
to  theirs. 

If  any  of  our  readers  are  sending  code 
practice  on  a  regular  schedule  and  wish 
to  make  their  service  known  we  will  be  glad 
to  list  your  schedules  in  73,  Please  send  in 
the  times,  days  of  the  week;  speeds,  and 
frequencies  for  our  listing. 

I  would  suggest  that  automatic  tape  send- 
ing equipment  is  a  must  for  such  a  service. 
Dependabihty  is  another  must 

Now  that  all  of  the  DXers  are  working 
for  their  Extra  Class  License  there  will  be 
a  demand  for  twenty  words  per  minute  code 
as  well  as  the  13  wpm.  There  will  probably 
be  a  great  demand  along  about  November 
when  the  first  slice  comes  off  the  meaty  end 
of  the  DX  bands. 


I96S 
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^  Prke — $2  per  25  words  for  n on- commercial  adsi  $TQ 
per  25  words  for  business  ventures*  No  display  ads 
or  agency  discount.  Include  your  check  with  order. 

i^  Type  copy^  Phrase  and  punctuote  exacHy  as  you  wish 
it  to  appeor*  No  ctll-capital  ads« 

^  We  wHI  be  fhe  [udge  of  suitobility  of  ads.  Our  re- 
sponsibHify  for  errors  extends  only  to  printing  a  cor- 
rect ad  in  a  later  Issue  * 

■A-  For  $1    extra  we  can  maintain  a  reply  box  for  you. 

^  We  cannot  check  into  each  advertiser,  so  Caveot 
Emptor   «   .    . 


GONSET  6  METER  200  Watt  Linear  and  h.b.  ex- 
citer $90,  Telrex  11  element  Bm  spiralray  $85. 
Topaz  transistorized  300  watt  p.s.  ClOWDG  $50. 
Clegg  Thor  VI  w/a.c.  p,s./mod,  $169.  Motorola 
SOD  on  6  A.M.  w/transistorized  modulator  $35, 
Gonset  #3012  (152-162  M.C.),  #3011  (40-50  M.CJ 
tuners  @  $35.  Ail  F.O.B.  Richard  M.  Jacobs, 
WA0AIY,     4941     Tracy,     Kansas     City,     Missouri 

04110- 

^^^^■^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^■^^^^^^^^^^^^^^^^^^^^^^^^ 

BACK  ISSUES  WANTED.  I  am  the  agent  for 
73"  in  Scandinavia.  Many  people  want  reprints 
oi  articles  in  copies  no  longer  available.  Can  you 
help??  Need  Jan.,  Feb.,  61;  JuL,  66.  Your  price 
paid  if  reasonable.  Write  to:  Eskil  Persson, 
SM5CJP,  Frotunagrand  1|19400  Upplands  Vasby, 
Sweden, 


a 


ECHANiCAL  ELECTRONIC  DEVICES  CATA- 
LOG 10^  ,  .  .  Teletype  Model  14  reperforator  with 
automatic  tape  take  up  rewinder  115 VAC  60cy. 
Both  units  new,  unused  $69.95  .  ,  .  ARR27  Re- 
ceiver 29  tubes  465-510  MHz  w/60  MHz  if  new, 
unused  $35  .  ,  ,  1/16  laminated  copper  clad  2  oz. 
2  sides,  for  printed  circuits  9V2x4V2  $1  -  ■  ^  3/$2. 
Transistor  boards  bonzana  $5.95  ,  /  ,  Wide  band 
balanced  modulator  $4.95  .  ,  .  30  MHz  IF  Assem- 
bly $5.95  .  .  .  Transmitter  TDG  w/Modulator 
easily  converted  to  2  meters  $49.95  .  .  .  LfOW  pass 
filter  0-32  MHz  52  ohm  $9.95  .  .  ,  5KV/2KV/1KV 
at  750  nia/200ma/250ma  Power  supply  write  for 
details,  Fertik^s,  5249  *D".  Phila.,  Pa.   19120. 

''SAROC^'  FOURTH  ANNUAL  PUN  CONVENTION 

scheduled  January  8-12,  1969  in  Hotel  Sahara's 
new  space  convention  center,  Las  Vegas,  Nevada. 
Advanced  registration  closes  January  1,  1969. 
Ladies  program  in  Don  The  Beachcomber,  Tech- 
nical seminars,  FM.  MARS*  RTTY^  QCWA. 
WCARS-7255.  Registration  $12  per  person  en- 
titles *SAROC*'  participant  to  special  room  rate 
$10  plus  room  tax  per  night  single  or  double 
occupancy,  admittance  to  cocktail  parties,  tech- 
nical seminars,  exhibit  area,  Hotel  Saraha's  late 
show;  Sunday  breakfast  equal  to  any  banquet 
dinner,  ask  any  *SAROC"  veteran.  Brochure 
planned  November  mailing  for  details  QSP  QSL 
card  with  ZIP  Southern  Nevada  ARC,  Box  73, 
Boulder   City,  Nevada  89005. 


VIKING    RANGER    F.W.   $110.   250    QST's   HO    CQ 

Magazines  $35.  A.  Urquhart,  198-26  Epsom  Course, 
Hollis,  N,Y,  11423. 

GSB-2  GONSET  SIDEWINDER^  good  condx,  $190. 
Trade  for  late  SBE-33.  New  911A  AC  PS  $40, 
DL5QN,  Box  448,  Co.  A,  USASAFSBERLIN, 
APO  NY  09742. 


THE   QUAD   CITY   AMATEUR    RADIO   CLUB   has 

scheduled  its  annual  Mississippi  Valley  Hamfest 
for  August  18,  196S  at  the  Rock  Island  Arsenal, 
Rock  Island,  Illinois.  The  site  this  year  is  an 
all-weather  site  with  adequate  display  facilities. 
Lunch  will  be  served  in  the  cafeteria.  Price  for 
tickets  is  $L50.  Contact  John  E.  Greve,  W9DGV, 
2210-30  St  Rock  Island,  111  61201  for  advanced 
tickets.  Frequencies  to  be  monitored  are  3900 
50.4   and   146.94  mc. 

SWEEP  GENERATOR,  Philco  model  GS002,  470^ 
890  MC  ±1DB,  Sweep  width  0-50  MC,  new  con- 
dition in  factory  carton.  Cost  $289.50,  Sell  $50,00. 
W4JGO,  R  #2,  Box  149,  Salem,  Virginia  24153. 

HAMMARUUND  H€l*lSO  AC^  excellent  cond,  4 
yrs  old,  with  noise  immunizer,  S-200  speaker, 
¥285,  Write — Walt  Snyder,  Apt.  4,  916  Shippan 
Ave.,  Stamford,  Conn.  Call  days— 212-HA2-4800, 
X   755. 

R-SSB-SUa  BFO,  transformer  wanted  (SOOkc)  Will 
pay  cash  or  trade.  WA2ULP  Donald  Van  Dorn, 
7  Layman  St.,  Ravena,  N,Y.  12143, 

COLLINS— SELL  11388  (51J3)  $425,  R390-A  $750, 
R391  $800.  All  new  condition  factory  aligned. 
Dumont  403R  Scope  $200.  Box  781,  *73'\  Peter- 
borough, N.H.  03458, 

CANADIANS:  Wanted  VHF  FM  Rcvr.  130-150 
mhz  for  satellite  APT  reception  experiments. 
Power  supply  and  fancies  not  essential.  Advise 
your  item.  A,  LaceU,  VE4LR,  Box  95,  Ft.  Church- 
ill,   Manitoba. 

SONY  VIDEOCORDER  TV  tape  recorder,  9" 
monitor,  camera  and  accessories.  Cost  $1400. 
New — $900  sacrifice.  Guaranteed  perfect.  K9EID 
Bob  Heil,   Marissa,  111.   6225L 

IBM  CABINET  &  RACKS,  idea  for  operating 
position  or  super  rig.  Steel  desk  console  57"w, 
47"d,  66"h.,  2  racks  21  "w,  82' h,  one  full  of  plug-in 
units,  tubes,  components;  other  with  door.  Make 
offer,   K6BCS,   (213)886-0111. 

^ 

CANADIANS:  FOR  SALE  EICO  754  &  75L  Trans- 
ceiver and  power  supply.  Best  offer.  Write 
VE7KC,  89  Corry  Place,  Penticton,  British  Colum- 
bia,  Canada, 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

SACRIFICE.  Must  sell  all  my  teletype  equip. 
Model  15  $45.00.  Model  19  $75,00.  TD  $25.00,  Re- 
perf,  $20.00.  Make  offer  on  all.  Will  trade,  K60BH 
2253,  Kelton,  L.A.,  Calif. 

432MC  CONVERTERp  Convert  to  7-30MC,  Re- 
moved from  missile  guidance  system,  size  2''x3"x 
3V2''\  2  tubes-2  diodes,  complete  with  schematic 
&  instructions  less  crystal.  Unused  $14.95  each. 
Also  100 V  PIV,  1.5 A  Epoxy  diodes,  45^*  each,  10 
for  $3.99.  Tubes  6146 A,  unused,  $1.00  each.  We 
pay  postage  on  prepaid  orders.  Alpha-Tronics, 
Dept.  A,  14251  East  Colfax.  Aurora,  Colo,  80010. 

SELLING  OUT*  Any  reasonable  offer  will  be  ac- 
cepted. AF-6S,  PMR-S,  M-1070  Elmac,  VHF-1 
Seneca,  621  Amplidyne  Transmitter,  HW-SO  tower, 
HE-80  receiver,  HQllOA,  425  Eico,  950B  Eico,  710 
Eico,  260  Simpson,  TG34  Keyer,  RBC  receiver, 
misc.  converters,  Citation  IV  pre-amp.  and  more. 
Irv  Better,  2500  Channing  Ed.,  Cleveland,  Ohio, 
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THE  WABASH  VALLEY  ARA  will  hold  its 
twentieth  annual  VHF  Picnic  on  Sunday, 
July  28,  at  Turkey  Hun  State  Park,  about  40 
miles  north  of  Terre  Haute,  one  mile  off  U-S, 
Route  41  and  on  Ind,  Route  47.  One  dollar  (SI) 
registration  charge  at  gate  only.  Swap  tables, 
eye-ball  QSO's,  entertainment  for  the  ladies 
and   mobile  check-in  on  52.525  M.C. 


TRADE— NORELCO  STEREO  Continental  "400" 
three-speed  stereophonic  tape  recorder  Model 
EL'3536A/54.  Want  2  meter  FM  gear,  good  camera, 
or  what  have  you?  K9MWA.  609  Henrietta  St.. 
Gillespie.   IlL.  62033. 

THE   KNIGHT   RAIDERS   VHF  Club  will   hold  its 

Second  Annual  Hamfest  on  Saturday.  July  20, 
19€S  at  Weasel  Drift  Picnic  Grove,  Garret  Mt. 
Reservation,  West  Patterson.  N-J.  from  10  am 
until  dark.  The  location  is  the  same  as  last  year. 
Manufacturers  displays,  swap  shop,  junque 
tables,  contests,  door  prizes,  and  a  good  time  for 
all  will  be  the  order  of  the  day.  Picnic  tables 
and  barbeque  pits  available.  No  tickets,  no  fee, 
it's  free.  Refreshments  will  be  available.  Talk 
in  station  K2DEL/2  will  operate  on  50.4  MC  and 
146.898  MC.  Special  certificate  for  contacting  the 
talk  in  station  available.  For  more  details  write 
K2DEL.. 

SELL:  HQ-IOO-C  w/speaker.  Eico  720,  730,  722, 
Mike,  SWR,  low-pass,  VOM,  pre  amp,  extras. 
S175  FOB.  Stephen  Clifton  WA2TYF,  800  West 
End  Avenue.  New  York.  N.Y.  10025. 

PACKAGE— NCX-200  +  NCX-A  AC/speaker  con^ 
sole.  Factory  sealed  and  guaranteed.  $410  post- 
paid.  Kight   Electronics.   Box   998,   Abilene,   Texas 

79604, 

^"^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

AMATEUR  RADIO  AND  YOUR  CALL  on  T'   x  i" 

reflective  Scotchlite  decal,  IVa"  letters.  SI. 75.  Will 
last  years,  Stan's  Signs~W7CRG,  618  Beth  Drive, 
Great  Falls,  Montana  59401. 

BEAUTIFUL    GOLD    BORDERED    CERTIFICATE 

that  no  ham.  station  should  be  without.  Answers 
questions  that  visitors  may  ask.  Yours  for  a  do- 
nation of  fifty  cents  in  coin  to:  The  Rockaway 
Amateur  Radio  Club,  Post  Office  Box  205,  Rock- 
away  Park,  New  York  11694. 

CANADIAN;  For  sale — ARN7  receivers  in  clean 
condition.  S14.95  F.O.B.  Edmonton.  Allow  for  50 
lbs.  freight  and  $1,00  crating  charges.  T.  M. 
Brynko,  S319  101  Ave.,  Edmonton,  Alta.,  Canada. 

DISCOUNT     PRICES  — TiME     PAYMENTS.     New 

equipment,  factory  sealed  cartons,  full  warranty. 
Drake  R-4B  $379.  T-4XB  S379.  L-4B  S599,  TR-4 
Soil.  Galaxy  V  Mark  III  S369.  National  NCX-200 
S315.  NCL-2000  §595,  SBE-34  S380.  All  new  factory 
sealed  cartons,  no  down  payment  with  approved 
credit.  New^  CDR  Ham-M  &  Indicator  S99.95.  TR- 
44  $59.95.  All  equipment  in  stock — immediate  de- 
livery. Mosley  TA-33  (Reg.  S120.99)  Discount  Price 
$99.95.  New  Triex  W-51  self  supporting  tower 
(Reg.  $362)  S299.95  prepaid.  Reconditioned  specials 
—Swan  SW-500C  S399.  SW-350C  S319.  SW-250  $239. 
Time  payments  on  any  purchase.  Send  for  free 
catalogue.  Edwards  Electronics.  1314 — 19th  St,, 
Lubbock,  Texas,  806-762-8759, 

SELL:  Immaculate  SB-34  transceiver  with  mike, 
S300.  Eico  electronic  keyer,  new,  $45.  HallicraJters 
SX-42  and  R42  speaker,  aligned  and  recondi- 
tioned, $150  or  make  offer,  KWS-1  serial,  #1465, 
$800.  Knight  RF  Z'  bridge  impedance  device,  SIO. 
Turner  SOX  microphone,  SS.  Eldico  SSB-IOOF 
aligned  and  reconditioned,  $275.  Spai-e  5804/ 
AX9903,  good,  $4.  Lee  Richmond,  166  Floral  Ave,, 
Plainview  ,  N.Y.  11803,  DE  3-8663. 


GET  IT  from  GOODHEART! 


EVERYTHING     U  N  CON  PIT  t  ON  ALLY    GUARANTEED 

SrLIC  RECTI  F,  BOOO  PIV  400  MA.  Large  users  lermin. 
invent.,    not   rejeois!    Slftter    SLA(l8-2.    Masi    reverse,    2    uA; 

Hake],    enrapstil.    S'xH-^'xl"    ht    oa.    PAIR    Postpatd        ^PiJIf 

Brand  N«w  VHF  revrs  look  like  BC-4:jy  Command  but  are 
9 -tube  iu>i-i:i5  mt'.  1*  nv  sens.,  '1  rf's,  B  IF's:  noise  Tratr: 
iive.  W/schcm.,  Instruct.*  spline  ktigb.  &  graph  to  set  freq. 
by  counting  lunis.    A.R,C,   Type    13 B.    2St  htr  ***  „ 

wiring;   75?    shpg.   wl.    *,,..*--•,-.-. ^£l,ulM 

R32    Ih   same   but  w  '^gupTch  r   1-tv  htr  wiring    ........  .$27.50 


B -23.  ARC'S    ComnmnU    rcvr    1110*550    fcc*    ....... 

A.RX-    12    ^22   Coinmsnd   rcvr   540-1600   fee 

Llfl-14    {Ti<i.   ineter»   -01%    125   kc*liO   mc    *.. 

TS*323,/UR   freq.   metcf   2O-4S0    mc.    .001%    

8C-22r*    OK     ,.$57.50         TS't75    OK     .- 

CLOSING     OUT     Radio     Receivers    3S.4000    mc 
LOW    prices:     V   ;■    r<ir   APU-IY   rV-253   sbe^t 


•  *♦■■■■ 


at 


14,95 
1735 

..I^.SO 
.J25.Q0 
CRAZY 


ALL-BAND  S8B  RCVR  BARGAIN:  Hallierafiers 
ARH*?,.  550  kc  to  43  mc  continuous.  Voice,  CW, 
aligned,  grtd,  w/book;  2^RF,  2-IF's,  S-mei^r 
Imtrr    3   ill,    9    non-stl   seleqilTlty 

cbolccs.    Less    imr    sply    ..,,.*.,,,,-.*•. 

*J0   cy   pwr   sply:    $30.    SSB    product   detector:    


K-45/ 
MCVV, 

:     noise 

149  JO 

....t20 


SP-600*JL  ItcTT, 
R-392    URB    grtd 


0.5-1-54  mc,   aligned^   ertd. 
OK.  w/AC  fplF  &   book 


.250.00 

.525.00 


WANTED:    GOOD    LAB   TEST    EQUPT   &    MIL   COMMUftiC, 


w     #     *     4      I 


10% 


TIME    PAY    PLAN;  Aii^    puxqhase  touliii^ 
|isn.0«>  or   nuire.    t  low  It   payment   only    ... 

WE  f>ltOBABLY  HAVE  THE  BEST  INVEN- 
TORY OF  GOOD  LAB  TEST  EQUIPMENT  IN 
THE  COUNTRY,  BUT  PLEASE  DO  NOT  ASK 
FOR  CATALOG!  ASK  FOR  SPECIFIC  ITEMS 
OR  KINDS  OF  ITEMS  YOU  NEED!  WE  ALSO 
BUY!   WHAT   DO  YOU    HAVE? 


R.  E.  GOODHEART  CO.  INC. 

Box  1220-GC.  Beverly  Hills,  Calif.  90213 

Phones:  Areo  213,  office  272-5707,  messages  275-5342 


DXers — Great  Circle  Bearings  and  Distances  cen 
tered   on  your  QTH.  Over  300   prefixes. 
Convenient   table  —  $3,00  Arrmailed, 

RADIO  AMATEUR  SERVICES 

Dept.  W.  400   Hiirsrde   Ct.   #1. 
Eosf  Lansing,   Michigan,  48823 


EASY  CONSTRUCTION 

MEANS 

UNIT  CHASSIS 

WRJTE 

DEVICES 

BOX  136,   BRONX,   N.Y.  10463 


U.  S.  CRYSTALS 

.      Surplus  Crysiah  ^  Amateur 

^            FT243.  DC34.  CRJA/AR.  FT24I; 
^•v         HC6/U  and  other  mtsc.  crystafi 

^^^^         Wrffe  for  Free  Cafalog 

r   ^       U.  S.  CRYSTALS 

'^^                      P.O.   Box   78397 

Los  Angeles,  Calif- 

RADIO  TELETYPE  EQUIPMENT 

TELETYPE  MODELS  33KSR,  32ASR, 
32KSR,  29  KSR,  28  ASR,  28  KSR,  28  LPR, 
28  LARP,  28  LXD,  28  LBXDl,  14,  15,  19, 
Page  printers,  Perforators,  Reperforators, 
Transmilter-distribulors,  Polar  Relays.  Tape 
Winders  Collins  Receivers  SlJ-3,  R-388, 
51J-4,       R-390A,      Hamiiiarlund       SP-600JX. 

Frequency  Sliift  Converters. 

ALLTROmCS-ROWARD  CO. 

Box  19,  Boston,  Mass  02101  Tel:  617-742-0048 


NEW  51-5U5 

MULTIBAND   DIPOLE  ANTENNA 

For  Amateurs 
—  SWLs 

UTILITY 

REPLACES  BALUN5 

REPLACES  ALL  WIRE 
EXCEPT  COAX 

OPERATES  10 
THROUGH  eO 
METERS 

IMPROVED  RECEP- 
TION FOR  SWLs 

SPECIFICATIONS 

MODEL  6BA  -  6SB 
AVERAGE   SWR    L7  to 

I    or   better. 
OVERALL  LENGTH 

102  feet 
INCLUDES  30  feet 

leadin 
WEIGHT  23/4  lbs. 

Model    6a A— r 000    Watts^2a00    P,E,P.  34  50 

Model  68 B— 500  Watts- 1 000    P.E.P „„ ^"'^726.50 

Model  86D — For   Reception   Only   .. 11  .f$ 

Models  6BA  and  68 B  operate  10  through  80  meters  with 
a  typical  dipole  radiation  pattern  wrthin  the  frequency 
range.  A  sealed  center  unft  provides  connection  to  7-22 
copper  antenna  wire  and  30  feet  of  heavy  duty  twin 
lead.  Twin  /ead  is  equipped  with  a  sealed  coax  fitting 
for  connection  to  a  random  fength  of  coax  transmission 
line.  May  be  used  as  a  flat  dipole  or  "inverted  V".  Ngt 
effected  by  wide  changes  In  climatic  conditions/ 
Model  86D  is  for  reception  only  and  covers  all  short- 
wave and  broadcast  bands.  Consists  of  100  feet  an- 
tenna wire,  30  feet  twin  \ead  plus  2&  feet  of  coax  for 
direct    connection    to    receiver, 

MURCH   ELECTRONICS 

FRANKLIN,   MAINE   04634 
See  your  dhfritufor  or  order  direct. 


10-15-20-40^80  Meters 


GO  VHF 


m^  y^^  ^^^  ^^^^  ^^^  Asa&clates  way,  Sertd  for  deacrlDtive 
Technical  Builatins  describing  our  complete  line  of  THAN* 
SISTOR  RECEIVING  CONVERTEHS  and  VAKACTOB 
FREQUENCY  MULTIPLIEES  for  507  144!  S^of  4^2  and 
1296   MHz^ 


VHF  ASSOCIATES,  INC. 

P.O.    Box    22135,    DENVER,    COLORADO    80222 


LARGEST  SELECTION  in  United  States 
AT  LOWEST   PRICES— 48   hr.   delivery 


ThouiAtidi    of    fr«qu«nct«s    In    stoci, 
Tvpfls      includt     HC4/U,      HCId/U. 
FT-241.  FT-243.  FT-ITl/ ttc, 
SEND  rOf  for  catalog  wrth  oscillator 
ctrcurts.  Rflfufided  on  first  ord«r. 

Z400B  Cryatftl  Dr..  Ft  Myers.  Fla.  SftOOf 


WE  PAY  CASH 
FOR  TUBES 

Lewispaul  Electronics,  Inc. 

303  West  Crescent  Avenue 

Allandale,  New  Jersey  07401 


RTTY  OEAR  FOR  SAI-E.  List  issued  monthly.  88 
or  44  MHy  torroids  5  for  $1.50  postpaid.  Elliott 
Buchanan  Sc  Associates,  Inc.,  1067  Mandana  Blvd., 
Oakland,   California   94610- 


3000  V  @  3mF  brand  new  GE  Pyronal  oil  capaci- 
tors $3  each.  Can  mail.  3-lbs  each  shipping  wt., 
FOB  R  Wandelt,  RD  #  1,  Unadilla,  New  York 
13849. 


WRL'S     USED    GEAR    has    trial-terms-guaranteel 

Gonset  GSB6-$1S9.95;  HW  12-$89.95;  Galaxy  V- 
$269.95;  SR46-$99.95:  AF67-$49.95;  Valiant-$149,95; 
Viking  II-S79.95;  600Lp  LrineaT^$179.95;  HQ100-$99.95; 
75A1 -$169,95;  RX1-$149.95;  RME  4300-$79,95.  Hun- 
dreds more — low  prices.  Free  *'Blue-Book"  list, 
WRL,    Box  919,   Council  Bluffs,   Iowa,   51501. 


INTEGRATED  CIRCUIT  PROJECTS.  Audio  am- 
plifier, signal  tracer,  code  practice  osc.  two-tone 
test  osc,  audio  generator,  sensitive  f.s.  meter, 
square  wave  generator,  etc.  Catalog,  25^.  Plans 
$1,00  each.  Catalog  free  with  order.  One  IC  and 
printed  circuit  board  builds  alL  $5.  Hals  Elec- 
tronics, P.O.   Box  137,  Milpitas.  Calif.  95035. 

THE   TRI-STATE   AMATEUR    RADIO   SOCIETY'S 

Twenty-first  Annual  Hamfest  will  be  July  21  at 
The  4H  Center  on  North  41  Highw^ay  near  Evans- 
ville,  Indiana.  Large  air  conditioned  auditorium, 
Ladies  Bingo,  Swapper *s  rovsr,  over-night  camp- 
ing, fun  and  gannes  for  all  the  family.  Advance 
registration  $1.50  ($2.00  at  the  door).  For  details 
contact  K9LAU  Jack  Young,  P.O.  Box  492,  Evans- 
ville,  Ind. 

CERTIFICATE  AVAILABLE.  1968  is  Centennial 
year    for    Ogdensburg,    New    York.    Contact    two 

members  of  the  Ogdensburg  Amateur  Radio  Club 
and  send  for  certificate  to  Lois  lerlan,  725  Proctor, 
Ogdensburg,  N<Y,  13669. 

THE  ESSEX  COUNTY  V,H,F.  SOCIETY  will  award 
an  annual  trophy  to  the  highest  VHF/UHF  Field 
Day  score  in  North  America,  from  completed  logs 
submitted  to  the  Society,  postmarked  no  later 
than  July  31st,  1968.  A.R.R.L,  rules  apply  in  all 
respects  as  applicable.  Mailing  address:  Essex 
County  VHF  Society^  Box  1137,  Essex,  Ontario, 
Canada. 

LOUISVILLE  HAM  KENVENTION,  Saturday, 
August  31  at  the  Executive  Inn,  featuring  Dealers 
and  Manufacturers;  Technical  Forums;  Contests; 
Fashions  for  the  Ladies.  648  South  Fourth  Street 
40202. 

THE  AMATEUR  RADIO  COUNCIL  OP  ARIZONA 

will  sponsor  a  Hamfest  in  Flagstaff,  Arizona  on 
July  26-28.  The  Hamfest  will  be  held  at  Fort  Tut- 
hill  in  Coconino  County  Fairgrounds.  Included 
will  be  games  of  skill,  contests,  swap  table,  auc- 
tion, and  a  Pot  Luck  dinner  on  Sunday.  Free  sites 
for  camping,  campers  and  trailers  are  provided 
at  the  Fairgrounds  with  rest  room  facilities  avail- 
able. Motel  accommodations  are  available  in  Flag- 
staff, just  north  of  the  Fairgrounds.  All  amateurs, 
families,  friends  and  would-be  amateurs  in  the 
state  are  welcome,  as  are  any  amateurs  passing 
through.  There  will  be  talk  in  stations  for 
mobiles  on  3S78  KHZ  and  50.34  MHZ.  For  further 
information  write  Amateur  Radio  Council  of 
Arizona »   P.O.   Box   6602,    Phoenix,    Arizona   95005. 


WANTED:  Military,  commercial,  surplus  Air- 
borne, ground,  transmitters,  receiver,  testsets  ac- 
cessories. Especially  Collins.  We  pay  freight  and 
cash.  Ritco  Electronics,  Box  156,  Annandale,  Va, 
Phone  703-560-5480  collect. 


NOVICE  OR  OLD-TIMER.  PLANS:  4  band  50- 
watt  cw  XMTR,  XTAL  or  VTO,  inexpensive  to 
build,  good.  $2.00,  Bert  Dawson,  304  Third  St., 
Eau  Claire,  Wise.  54701, 

SWAP:  BC221  frequency  meter,  original  calibra- 
tion book,  excellent  condition,  for  Heath  HP 23 
A.C.  power  supply.  John  Orange,  24  Lincoln  Av,, 
Jeannette,  Pa.   15644  W3ZDF. 

TWENTY-METER  ANTENNA  SYSTEM.  Vesto 
HPX-lOO  tower,  Telrex  20M*546  beam  and 
A2675RIS  rotor.  $1800.  FOB  Alamogordo,  Write  for 
details.  W50PL,  710  Arnold,  Alamogordo,  N.  Mex, 
8«310. 

PRINTED  CIRCUIT  BOARD— single  or  double 
sided  9x12— 75C;  6x9 — 40c:  4'2x6_20e;  3x4V2— 15c^. 
Minimum  order  SLOO — no.  C.O.D.  Star  Sales  Com- 
pany, 404  West  38,  Wilmington,  Delaware  19802. 

ANNUAL  UPPER  PEN N  INSULA  of  Michigan  Ham- 

fest  to  be  held  in  Sault  Ste.  Marie,  Michigan, 
August  3  and  4,  Saturday  and  Sunday.  There  will 
be  a  banquet  on  Saturday  evening  complete  with 
the  usual  " Afterglow/'  Twin  Sault  Radio  Club. 
Box  279,  Sault  Ste,  Marie.  Mich.,  49783. 

MUSKEGON  AREA  AMATEUR  RADIO  COUNCIL 

(MAAHC).  will  ofTer  a  special  QSL  card  to  com- 
memorate Muskegon,  Michigan's  Annual  Seaway 
Festival  6/30-7/5.  This  special  QSL  will  be  avail- 
able from  Muskegon  amateur  radio  stations  con- 
tacted from  June  24  through  July  5.  AIL  bands 
and  modes  will  be  used  including  RTTL  and 
novice  participation*  These  contacts  will  also 
make  stations  eligible  for  the  coveted  'Muskegon 
County  Award"  (Mich,  stations  w^ork  15,  U.S- 
T?\^ork  5,  and  foreign  stations  work  2).  For  the 
County  Award,  log  data  only  should  be  sent  to 
P.O.  Box  691,  Muskegon,  Mich, 

THE  MT.  AIRY  V.H.F<  RADIO  CLUB  is  holding 
its  13th  Annual  Family  Day  and  Picnic  on  Sun- 
day, August  11  (rain  date  August  18)  at  Fort 
Washington  State  Park,  Flourtown,  Pa*,  in  co- 
operation with  the  Delaware  Valley  Chapter  of 
the  QCWA,  Come  and  get  together  with  your 
families  and  friends  for  an  old  time  outing  of 
games,  cook -out  and  just  plain  relaxing  for  a 
day  away  from  home.  There  will  be  games  for 
the  kids  and  activities  for  the  YL*s  and  XYL's. 
Free  soda  for  all.  No  reservations  required,  $2,00 
per   family, 

NATIONAL  INCENTIVE  LICENSING  POLL  RE- 
SULTS— 639  against  and  178  for.  Our  ads  were  in 
the  three  leading  ham  magazines,  WB2NOD,  Box 
685,  Moravia.  NY.  13118. 


FOR  SALE.  75A4.  Serial  4190.  .5.  2.1,  3.1  filters 
with  SB610— S475.  HT-37.  3  xtals  full  10  mtr  cov- 
erage—§250.  B&W  LI 000 A  linear  with  input  tuned 
ckts— $175.  HX-20.  HH20.  HP20,  HPIO  plus  mobile 
mike— $250.  Joseph  Soroka,  Jr.  W3LGD,  P.O.  Box 
88,  Irwin,  Penna.  15642. 


CONVERTER  SALE  three  transistor,  50-54  MHz 
input,  14-18  MHz  output,  wired,  tested  printed 
circuit.  Crystal  controlled,  S6  ppd.  Adjustable^ 
$5  ppd.  Syntelex,  39  Lucille,   Dumont,  N,J.  07628. 


TRADE  Auto-Roll ieflex  Camera  with  eveready 
case,  Rolleikin  35 mm  adaptor,  exposure  meter 
and  other  supplies  for  a  good  receiver.  John  E- 
Bagwell,  Somerville,  Tenn.  38068. 


^ 


KNOB,  for  Collins  7S-A  receiver*  6  to  1  reduc- 
tion. $7.00  postpaid.  Jules  Wenglare  W6YO^  1416 
7th  Ave ,  Delano,  Cal.  93215. 


POLICE   •   FIRE   •   MARINE 
AIRCRAFT  •   AMATEUR  CALLS 


ALL  NEW    I96S 

X  LINE  TUNAVERTERS! 
CRYSTAL  &  TUNABLE   =   til^lfLVrr^^ 

Tunablfl     ulus     Qryst&l 

ei^ntrclleff       (seltetmbb 

with  switch)  solid  stat« 

converters     t&     change 

your    auto     and     home- 

radifis     Into     excelEant, 

seiisitivt,      selective, 

calibrated  VHP  reteiv* 
crs! 


THE  BEST— CALIBRATED   6—1   TUN  I 

Pitit;    —DRIFT  FRiE  CRYSTAL  CONTROL^ 
"^"^"^    — COMPLiTE   INTERCHANGEABLE 
CRYSTALS  WITHIN  BANDrUl 

•  9  volt  battery  powered.  «  i  ^  year  guarajiiea  on  parts 
■   Ineludfts     eoax*     mount     &  &  tabor. 

screws*  •   Size — 2'/ax3'/ax4'A  Inches. 

«  Mew   FET  transistor  osell-  ■  American  Made  with  Amer- 

lator    &.    circuit.  lean    Parts. 


Models  for  AM   &.   FM 

BAND  MODEL 

CB  &  10  M  273  X 

€  meters  504  X 

2  meters  1450  X 

Polite,  flra,  I  J     34S  X 

MarFn*  f  ]    1564  X 

Aircraft  IS2d  X 

MQdols  for  AM    &    FM 
Marin»  Marina 

SW  &  WWV  SWL 

Coupling  Loop  &  Ext. 
t5om*s    atid    Transistor 


Tunablft  II  Crystal! 
COVERS       OUTPUT 


20.9-30  roc 
SO-54  mc 
144>143  mc 

150-184  mc 
118-128  mc 

Tunabl»    only 
2.0-3.85  mc 
9.^-16  mc 

Antenna  for 
Radios    « .  *  # 


1500  fee 
150Q  kc 
1500  kc 
1500  kc 
1500  kc 
1500  kc 

550  ko 
1500  kc 

use  with 


PRICE 


$32.95  ppd. 

Each 
Loss  Crystal 


f  ld.95  gpd, 
¥19.95  ppd. 

$3.95  ppd, 
S4.95  ppd. 


Mobile   Battery   Eliminator.    12V   to   OV   

Crj^stals— State   Exact   Listening   Freq $5J0  ppd. 

Order  from:  Fait  AIR  MAIL  add  ^MS  ea. 

HERBERT  SALCH  &  C0«       Marketing  Division   of 
WDodahom  76,  Texat  78395  Tompkins  Radio  Praducts 


GATEWAY 

ELECTRONICS 

6150  Delmar  Blvd.,  St.  Leuis,  Mo.  63112 

Jennings  Vac.  Van.  Cap.  (UCS300} 
wi+h  Motor  Drive.   10-300  Pf.  ...  $35,00 

6V    @    I2A/II0V    60   Cy.    Trans- 
former - — -$  2.95 


24VCT  @  20A.    I2VCT  @   I  A, 

120V  Primary  .„ $  6.95 

7200VCT  @  t  A/ 1  [  0  or  220  60  Cy. 
Transformer   -—- — $25.00 

!20  MFD  (a)  3000  V  oil  filled  Cap.  $35.00 

Import  tape  recorder  motor  I.5-6V     29^ 

Minimum  order  $5.00.  Sorry,  no  catalog 
at  this  time.  Write  for  specific  items. 
Wa+ch  for  our  future  ads  in  73.  Stop  in 
and  see  us  when  you're  in  St.  Louis. 


"THE  COMPLETE  HAM  STORE" 
WHERE  YOUR  DOLLAR  BUYS  THE  MOST 

All  leading  lines  of  amateur  gear: 
We  give  best  trade-in  allowance 
for  your  gear  on  new  equipment: 
Call  us  for  the  best  deal: 

WE  PAY  CASH   FOR  HAM   &  CB   RADIOS 
CALL  OR  WRITE 

BOB'S  AMATEUR  aEaRONICS 

927  N,W,  1st,  St.,  OKLA.  CITY,  OKLA.  73106 

Phone  405-CE-5-i387 


WE  PAY  HIGHEST 
PRICES  FOR  ELECTRON 

TUBES  AND  SEMICONDUCTORS 

H   &  L  ASSOCIATES 

EUZABETHPORT   INDUSTRIAL   PARK 
ELJZABETH.   NEW  JERSEY  07206 
{201)    3S 1-4200 


CLIP  &   INSULATOR   PACK 

Brand  new  MueKer  clips  &  matchfng  Insulators:  This 
h  a  brand  you  know  and  trust:  Kiade  up  of  10  each 
#60  {sJip  on)  clips  &  insulators.  10  each  #70  (solder 
on)  clips  &  insulators.  A  total  of  40  pes  for  only 
$[Jf    p]us    21^    postage    &    handlmg.    [Remit    $2.00). 

free  Efectroufc  Farf  &  Tool  Cafaloq  Avallabie. 

ilGELOW  ELECTRONICS 
P.O.  Box  71,   Blumoii*  Ohio  45817 


ETCHED   CIRCUIT   BOARDS 

Novice  Trans 2,75  Navlce    rec,    , . . , ,2.75 

RTTY   Encod&r    . .  * 2.50  KTTY    Decotler     4,00 

UHF   Dippers    , .,2.25  SWK    Bridge    , ,.(,25 

h^b   Supply    3.50  144  Converter .5.75 

Keyer   , .  .4,95  CP   Osc,    Mon*    , . , 1 ,25 

Send   order   ar   Catalog   request  tD   ,   .   . 

HARRJS  CO. 

BOX   mb,   TORRINGTON.    CONN,   06790. 
Conn.   Res,   add  uaies  tast. 


VHF-UHF 


Converters  and  Preomps  for  50  thru  432  Mc 

Write  for  lif&rature. 

PARKS  ELECTRONICS 

419   S.W.    First    Beaverton.    OR.   97005 


DON'T  ASK!     TELL  US! 

If  you  have  any  Gen.  RadlOi  H-P,  Tektronix 
and  other  nniiitary  and  connmercial  gear  to  sell, 
tell  us  flat  out  wha+  you  want  for  it!  You  call 
the  shot! 

You  name  your  own  price  for  your  ARC,  SRC, 
TED.  PRC,  VRC,  ARN.  URR  and  APN  equip^ 
ment.  No  matter  what  others  promise,  we 
guarantee  to  pay  more  for  il!  BUT  YOU 
GOTTA  TELL  US  TO  SELL  US!  Write,  call, 
cable  or  telegraph    today! 

COLUMBIA  ELECTRONICS,  Depf.  7 

4365  W,  Pico  Blvd.^  Los  Ahgeles,  Calif.  90019 
Phone:  (213}  938*3731  Cable:  COLECTRON 


WANTED  TO  BUY — tubes  and  semiconductors. 
Send  a  list  of  your  new  packaged  semiconductors 
and  new  or  good  used  tubes  for  our  high  prices. 
Barry  Electronics,  512  Broadway.  New  York  10012. 


TELETYPE  MOD,  14  REPERFORATOR  w/Auto* 
matic  tape  take  up  rewinder  new,  unused,  $69.95 
.  .  ,  4-400's  $14.95  .  .  ,  Transformers:  Plate  5KV-1, 
6 ADC  $59.95  ,  ,  .  Modulator  811A*s  $35  .  ,  .  Fila- 
ment 12-6VCT-10A  $4.95  ideal  for  transisor  supply, 
Battery  charger  ,  .  .  catalog  10c  Fertik's*  5249 A 
"D^V   Phila.,  Pa.  19120. 


TOWER  SPECIALS:  Extra  heavy  crank-ups:  40' 
$80!  55'  $145!  Light:  40'  $651  60'  $105!  Aluminum 
35%  oflTl  11  brands  for  every  need  and  pocket! 
Catalog— 20c,   Brownville   Stanley,   Wis.    54768. 

COLLINS  51J-4  RECEIVERS  Serial  Nos.  3293  and 
3299,  both  with  3  filters,  factory  maintained  and 
in  good  condition.  Recently  removed  from  ship- 
board service.  $700  each.  Radio  Department, 
Pacific  Far  East  Line,  Pier  29,  San  Francisco, 
Calif.  94111* 
^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^■^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

FOR  SALE:  Collins  75A4  serial  4409,  KWS-1  serial 
1456,  SC-101  Control  Unit,  Collins  Dummy  Load 
and  a  pair  of  new  final  tubes  for  the  KWS-L 
(Prefer  package  sale)  $1000.  Arthur  W,  Lee 
WIBHR— Tel  207-933-2869,  Route  #1.  North  Mon- 
mouth,  Maine.    04265, 

LOUISVILLE  HAM  KEN  VENT  ION,  Executive  Inn, 
Saturday,  August  31  featuring  fashions  and  wigs 
for  the  ladies.  Manufacturer  and  dealer  exhibits, 
DXer's  delight— State  of  the  art  iorums,  Color 
ATV — Semi-conductor  Seminar — Antennas,  etc. 
Flea  market,  HB-CW  contest,  Free  Coffee. 
$3.00/$250  advance  to  648  South  4th,  40202. 

THE  ANNUAL  HAMFEST  OF  THE  HENDERSON 
AMATEUR  RADIO  CLUB  will  be  held  on  Sunday, 
July  28,  1968,  rain  or  shine,  at  the  Audubon  Race- 
way. For  more  information,  contact  WA4SQW^ 
Box  83,  Henderson,  Kentucky  42420. 

COLLINS  S-LINE:  75S-3B,  32S-3,  516F-2,  SM-3. 
$1100.  G.  Grothen,  710  Arnold,  Alamagordo, 
N.  Mex.  88310. 

R-390A,  Excellent  condition  with  manuals,  $700.00. 
Will  deliver  within  200  miles,  WA4TNR,  2905 
Louisville  Rd.,  Augusta,  Ga.,  30906  Phone  404- 
798-7615, 

WANTED:  Facsimile  machine  240  rpm  to  receive 
APT  satellite  pictures  similar  to  p,  108  June 
1967  73  Magazine,  W7MCtr,  32215  LeahiU  Bd., 
Auburn,  Wash.   98002. 


DXERS  and  DXERS-TO-BE 

Want  fo  keep  up  +o  the  minute  of  what*s 
happening  DXwise?  Subscribe  to  Gus 
Browning  W4BPD's  new  weekly  DXERS 
MAGAZINE,  24  pages  of  DX  events,  com- 
ing up  DXpeditEonSf  QSL  info,  pix^  etc<. 
Rates,  US  surface  $1  1,00.  US  air  mail  $12.90, 
West  Indies  $18.50,  S.  America  and  Eur- 
ope $23.00,  rest  of  world   $30.00. 

New   rates   due    to    postal    increase 

The  DXERS  MAGAZINE 
c/e  W4  BPD 

Route  I,  Box  l6r*A, 
Cordova,  S.C.,  U.SA. 
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POWERSTAT  #136-3 


■>s&..m^ 


Ill'Si     lit'M 


May  be  used  3  phase  0-240  volt  or 
single  phase  0-140  volt  60  cycle.  20 
amp  per  section.  Brand  new  as 
shown,    lists   over   $200 

Our  price  only  $100*00 


TRANSISTOK 
HEAT  SINK 


100  Watt 
Transistor 


ri         +         4 


$1.50 


IBM   WIRED   MEMORY  FRAMES. 

Removed    from     high    priced    computors.     Exlnt 
condition. 

1  oQ  cor6  ,t, ,.,«*. <<.<.. ■..t^.^p  4*^1^ 

1,000  core  .,.,,,.,, *  -  .    10.00 

4,096  core  .  .  , .  - 12.50 

8,192  core 15.00 

16,384  core  , . ■  .   35-00 

4X250  SOCKET  w/cPiimney  &  plate  ring,  .,$4.00 

Open  style 
50c   each,   12/$5*00 

88   MH  TOROIDS. 


lOamp   T  R  I  AC  S 


s^^ 


PRV 
Safe 


100 
1.40 


2GD 
1. 75 


300 
2,25 


400 
2.60 


SOLID  STATE   REGULATED   FILTERED 

29  VOLT  50  AMP   DC   REGULATED 

Operate  on  115  volt  60  cycle  input  with  output 
of  29  volts  DC  50  amps  filtered  and  regulated. 
Solid  state  components  with  standard  19  inch 
rack  panel  mounting.  Excellent  condition.  Ship-^ 
ping  wgt.   175    lbs.  $75.00 

Custonaer  pays  all  shipping 

New  catalog   ^66  now  ready 
Send   25c  handling   &   postage  charge. 


JOHN   MESHNA  JR. 

19   ALLERTON   ST.    LYNN.    MASS.   01904 


Variable  Voltage  Transformer  from  unused  Mili- 
tary equipment.  Just  the  thing  for  your  Linear, 
Variable  from  0-130  volts  good  for  22.5  amps.  In^ 
put  of  I  15  V  50/60  cycle-  .-.-.. _„..$28,00  each 

VARACTOR  SIMILAR  TO  MA4060A 

Good   for   40   watts   at   432    MC,    each    tested    in 

circuit*  W/diagram   for  432    MC   tripler. 

- „...  _....$5*00    each 

EXPERIMENTAL  VARACTOR  DIODES 

Package  of  20  units  with  experimenters  circuit 
explanation.   Pack  of  20 ...^,.„„..„„„„.._^^^^ 

RBA-RBB-RBC  POWER  SUPPLY  $25.00 

For  115  volt  60  cycle  AC  use,  brand  new  in  car- 
tons, powers  any  of  the  above  sets. 

Cable  with   AC   plug   for   above   ._ ___ $4.00 

Cable  with  Rec.-Power  supply  plugs  $7.50 

2N706   UNMARKED  TRANSISTORS 

_ 7/$  1. 00 

2N697  TRANSISTORS   unmarked  1 5/$ 1. 00 

500  PIV  100  AMP  Sil.  DIODE $2.00  ea. 

FILAMENT  TRANSFORMER  - $2.50 

II 5V  60C  in,  output  5.1    V    14.5  amp 

5.1  V43  Amps. 
12  KV  insulated,  wgt  25  lbs. 

866A  SOLID  STATE  TUBE  REPLACEMENT 

I    year  guarantee  ^s^^. „,,- -.— $10,00 

1    AMP   MIDGET  SILICON   DIODES 

1000  PIV  35^  each  12  for  $3.50 
1600  PIV  60^  each  12  for  $6.00 

FILAMENT  XFMR  2.5VCT  20  AMP 

UTC.    lOKV   insulated.    NEW $3.00 

SCOPE  TUBE   I-3XPI    for  Waterman 

scope.   New  .._ $5.00 

TELETYPE  TEST  SET   I-193C.  no 

tools,    govt   renewed    $10.00 

GEISER  COUNTER,   MLTRY  SURPLUS 
nice   new  with   book,    untested 
SURPLUS    SPECIAL    .- $10.00 
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LIBERTY  PAYS  MORE!! 


WILL  BUY 
FOR  CASH 


iWi 


L^*: 


m- 


'j'jS---:- 


WILL  BUY 
FOR  CASH 


ALL  TYPES 

•  ELECTRON  TUBES 

•  SEMICONDUCTORS 


:y^- 


m- 


■■*eT 


ALL  TYPES 


Military  Electronic 

Equipment 
Test  Equipment 


WIRE,  WRITE,  PHONE  COLLECT!  WE  PAY  FREIGHT  ON  ALL  PURCHASES 


Liberty  Electronics,  Inc. 

548  Broadway^  Hew  Yorki  New  York  10012,  PKone  212-925-6000 


RECEIVERS: 

RCAF  GR- 10— 105-410  KC  &  1.4-31   MC,  Used,  Checketl:  $99.95 

BC-C03— 20-27.1)  HC  1^1  Receiver  with  aensltivitj  and  saucldi: 
Used*   Not  Cht^ked:    .,$22.95       Used,    Oiccked   for  op.;    $32. 9S 

RC-34g  Heceiver— 200-500  KC  and  1.5^18  MC  w/Crys^Ul  Phasing 
BPO.  and  Vt^tnier  Tuning,  AVC,  MTC.  Prices:  Used,  less 
Dyriamotor:    $69.50 — Mm^^    less    Dynamotor,    operation   checked: 

$79.50 

Power    Supply    for  BC-a4S— 115   VAC New:    $  1 8.95 

COMMAND   RECBIVERS  —  TRANSMITTERS: 


B€-453— 190-550    KO,    with   Dyn»rnotor    

BC -454— :i 0-6.0   MC,    with   Dynaiimtor    

BC-455— 6.0-y.l    MC,    with    Dynamotor    

R-35 /ARC -5—1. 5-3,0    MC,    less   Dynamotor    . 
K-28/ATtl%5— 100'15(f   MC,    lefifi    Dynamator 


■  ■■   ft  1 


» *  .Used^ 
K&-New^ 
.  .lie -New 
, . , . .  New : 

,  *  *  *  *Used 


T  -  IS/ AltC— 3,1-3.0    MC 
T-2I)/AKC— 4.0-5.  S   MC    . 
T- 21 /ARC— 5.3-7.1  MC    . 
T"22/AflC-5    7.0-9.1    MC 
T-2.^/ ARC— 100-156     MC 


Used 
Used: 

U-jcd ; 


$6,95 
$6.95 


Gov^t. 


m     w      ■      ■      ■  ^  ^   ^^  !■  1 
■      ■      ■      ■      ■    ^  ^    \j   T  r 

- . . .  *  .UnuHed 

■  ^■■•■^■■■"1-^lfVf 

lloi^fm^litiotmc] 


BC-1169— :^.0=-4.0   MC    , 

BC-456  Modulator^TIse  with  Command  Transmitters 
MB-r/ARC-5    Modulator— ARC-5   and    Comm.    Trans 

RECEIVER  —  TRANSMITTERS: 

20-27.9    KC 


$IH.95 
19,95 
14.95 
19,95 
22,95 
r2.95 

9.95 
18,95 
24,95 
12,95 

3.95 


BC-il20    FM   TltANSCElVER 
PE-97    Power   Supply- C/12    YI>C    . 

BC-I>59    FM   TRANSCEIVKH— 27^3S.O 
PE-llT    Power    Supply— 6/12   ^T>C    . 


Crystal   Control,    and 
,*,....  ..Rc-Ngw:     $19.95 

MC   Crystal   Control ,    and 

Re- New'      19  95 

SCB-52ii   H EC PHYER- TRANSMITTER— AM  Ftyur   Channel  Crys- 
tal   Control— 100-156   MC    Used:     29.95 

ARC-3— 100-150    MO    8    Channel    Crystal    Control    AM— Aircraft 


Equip*  Electric  Band  Ohat^e. 
T-rj7/ARC-;j     Transmitter 


II-77/ARC-2  Receiver— Used:  24.95 
Re-New :  29, 50 

Prices  F.O.B,    Ltmiu   0.-25%  Deijostt  on   COD's. 

BIG    FREE    CATALOG— New    edition    just    oft'    the 
Seiid   for  your  FREE  copy  today.   Address  D<!pt.    Tl. 


FAIR   RADIO  SALES 

1016  E.  EUREKA  •  Box  1105  •  LIMA,  OHIO  •  45802 


press  J 


INDEX   TO    ADVERTISERS 


A  T  V   Research  69 

Adirontfaek  @7 

A ntrorvics- Howard  91 

Amateur   Eleetrie  Supply  22-23 

Ameco  39 

Antenria  Mart  88 

Aquadyne  47 

Arcturus  75 

B  C   Electronics  &fi 

Bigelow   94 

Bob's  Amateur  Electronias  94 

Damp  Albert  Butler  61 
Columbia    94 
Crahtrefi  21 
Cush Craft  45 

Deans,    Wm,   4 J 
Dc^nsoti  GG 
Devices  9 1 
Drake  Cover  IV 
Dura  Tovyer  61 
DXER    fMagazine  94 

Editors    &    Engineers  36 
Epsiic^n  46 
Estes  64 
Evans  G4 
E-Z   Way  3 


Fair  Radio  Sales 
Frcek  75 


96 


GaEaxy  Cov^r  II 
Gateway  Electronics  93 
Gateway  Tower  S8 
Good  heart,    B,E.  fli 
Gordon,   Herb  51 
Greenville  Radio  &   Electronic 
Equipment  Distributors  51 

H&L    Assoc fatfls    {Unity)    94 
Haffttrom   (BTI)   68 
Harris  94 
Hi- Par  48 
Hunter  49 


International 


Crystal 
85 


Cover    111 


James  Research 
JAN  Crystal  S2 
Jeff-Tronics  87 

Leger  Labs  59 
Lewispaul  92 
Liberty  96 

M&M   69 
MacD  50 
Meshna  9S 
Midway  87 
Mission  a2 
Masley  5 
Murch  92 

Palomar  59 
Parks  94 
Poly  Paks  58 

Radio  Amateur  Dallbook  49,  57 

Radio   Amateur  Services  9 J 

Salch  93 

Scott  63 

Slep  69 

Sound    Histfiry   Recording  3S 

Space  Military  75 

Stel  ar  44 

Swan  9  J I 

TAB  67 

TcKrari  39 

Ttlrex  27,   33 

Tow^r  Communtcations  50 

United    Radio  43 
U,S.  Crystals  91 

VHP  Associates  92 
Vanguard  20.  26.  46.  57.  65 
Vibroplex  87 


Walkey  87 
World  Radio 


Labs  28 


78   Magazine 

53.   70.   71.   72.   73 


96 


73  MAGAZINE 


I 


% 


THE  NEW  500  WATT  MASTERPIECE 

It  takes  a  lot  of  guts  to  do 
something  like  this  ...but  we  did  it! 

Changes  aren't  accidental  at  Galaxy,,. we  make  them  on  purpose. 
It  takes  a  lot  of  guts  (and  know-how)  to  improve  an  already  great  product 
and  still  sell  it  for  the  same  price.,, $420. 00.,. ibut  we've  done  it! 

That's  why  we're  putting  a  new  name  plate  on  our  masterpiece. 
Those  classic  lines  remain  the  same  .  •  .  but  it's  now  the  improved 
GALAXY  V  Mark  31 

We  use  two  of  the  specially  designed  GE  6LB6*s  — the  most  efficient 
tube  of  this  type.  That  means  a  30%  increase  in  plate  dissipation.,  Jess 
heat... more  reliability,  and  longer  life! 

A  new  grid/cathode  design^  coupled  with  easier-to-drive  tubes, 
means  greater  protection  against  TVI,  A  new,  improved  ALC  circuit 
design  insures  positive  control  of  flat-topping  and  spurious  signal 
emission. 

New  ''horsepower"!  The  all-new  power  capability  is  greater*  We're 
rating  the  new  Mark  3  with  a  conservative  500  Watt  PEP  input.  Any 
questions? 

See  your  nearest  Dealer— or  write  us  for  Free  Brochure* 

GALAXY  ELECTRONICS 

"Pacesetter  in  Amateur  J  Commerc/a/  Equipment  Design" 
10  South  34th  Street  •  Dept.  73-h3l   •  Council  Bluffs.  Iowa  51501 


Some  comments  from 
warranty  cards 
by  owners  of 


■  ■Bl   ■   ■   ■   II-IBHBLr.  IJBJBhBBBIHk— < 


.^^;.'B^  v^^^>y  B'l^^^^l■^  vv;. ;.%%'.'. 'B^'L^^^^^lBVl^..■r■.^^>'B%^^^^^^^%"B^L'X^^VB'B'.V5'^ 


DRAKE 


SIDEBAIMD  TRANSCEIVERS 
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"The  TR-4  h  the  best  rig  I  have  ever 
known  ta  be  made,  aiad  to  owit  one/^ 

DanTangorra,  WA7FWH 
Tacoma,  Wash. 

"Finally  got  what  I  wanteds" 

Ronald  E.  Lyons,  WB2BQX 
Oakhursti  N.  J* 

"A  superb  piece  of  equipment,  na 
comments  necessary. 

C.  G,  Noakes,  G3UHR/V02 
Labrador  City,  Newfoundland 

*'Greit  rig— First  contact  was  an  0H5 
in  Sefglum«" 

Bill  Busse,  WA9TUM 
Hit  Prospect,  IK. 

''Best  gear  T  bave  had  the  pTeasure  of 
working  wtth.  Rceefver  is  exceptioTi- 
alfy  sharp  and  stable^" 

AlbertV.  Mitchell,  WA9BUP 
Jeffersonville^  Ind, 

"Mothlng  to  commentp  except  that  my 
Tlt>4  is  a  real  Jewel,  and  I  am  very 
satisfied  with  it.  1  woufd  like  to  re- 
ceive the  catalogue  of  your  products.'^ 

Joe  Braz  Ribeiro,  PY4UK 
Monte  Carmelo  (MG)  Brazil 

"A  very  TV.  piece  of  equipment.  Audio 
very  nice,  especially  on  $$B,  whidi  is 
rare," 

Thomas  F.  Totten,  Jr.  WB2GZR 
Saratoga  Springs,  N,  Y. 


"Running  It  with  a  Mosley  *'Cfassic" 
beam  and  proves  a  most  fine  and  nice 
transceiver.  Really  proud  of  it" 

Orlando  Escudero  0.,  CE-3-0E 

Santiago,  Chile 

"Looks  good-sounds  gomi— very  well 
pleased  with  performance." 

Wayne  M.  Sorenson,  WA0ETL 

St.  Paul,  Minn. 

"Have  had  Drake  2-B  for  three  years. 
Knew  that  TR*4  was  same  Good  Stuff." 

Charles  E.  Bishop,  WASFTT 
ColumbuSr  Ohio 

''Just  what  I  always  wanted." 

Daniel  N.  Hamilton,  WA4WXQ 

Ashland,  Va, 

"Why  not  bulTd  a  good  6  Meter  SSB  t 
AM  Transceiver  .  .  .  hurry  up,  I'm 
waiting," 

Harold  A.  Zick,  WA91PZ 
Creve  Coeur,  111. 

"Eicellent  equipment." 

W.T.  Newell,  WB6UZU 

Palm  Springs,  Calif, 

"O.K.  100  X  TOO.  RV-4:  0.K./W-4:  O.K./ 
Lr4:  O.K.  Very  Good!'' 

Franscisco  Fau  Campmany,TI-2-FAU 
San  Jose  de  Costa  Rica 

"A  beautiful  piece  of  equipment.  My 
second  piece  of  Drake.  The  first  was 
a  2-B  and  this  sold  one  friend  an  R-4 
receiver  and  another  a  TR*4.  We  are 
Drake-minded  here  In  town.  Many 
thanks." 

Charles  E«  Boschen  Jr.,  WA4WXR 

Ashland,  Va, 


"Vm  sure  this,  like  the  other  Drakt 
equipment  I  have,  Is  the  finest  money 
can  buy.  YOU  MAY  QUOTE  ME  ON 
THAT." 

C,  E.  (Ed)  Dyncan,  WA4BRU 
Greenville,  S.  C, 

"Fm  a  real  happy  man  with  it.  Does  a 
real  goad  job  of  getting  thru." 

Jerome  D,  Lasher,  W2RHL 
Hamburg,  N.  Y, 

"Replaces  my  TR*3." 

D.  G,  Reekie.  VE  6  AFS 
Calgary  Alberta  Canada 

"Finest  performing  gear  I  have  ever 
had  the  pleasure  of  operating/' 

Milton  C.  Carter,  W2TRF 

Lakewood,  N.  J. 

"PS  Several  months  have  passed  .  ,  . 
1  now  employ  TR-4  as  mobile  unit  and 
base  station.  I  have  logged  more  than 
1000  contacts,  many  being  rare  DX,  I 
am  looking  forward  to  owning  a  second 
unit  to  be  used  strictly  for  mobile. 
To  date  TR4  has  been  trouble^ree." 

Milton  C.  Carter,  W2TRF 

Lakewood,  N,  J* 

"Well  pfeased." 

Rev,  James  Mohn,  W3CKD 

Utltz,  Pa. 

"I  am  delighted  with  Drake  sear.  TTiTs 
Is  the  second  of  your  transceivers  for 
me.  I  have  used  a  TR^3  in  my  car  for 
about  2V2  years -only  trouble;  replac- 
ing a  fusel" 

Guy  N.  Woods,  WA4KCN 
Memphis,  Tenn* 
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**As\  the  ham  who  ounts  a  1>ra\e  TR'4 
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, ,  or  write  for  details . , . 


Dept.358     R.  L.  DRAKE  COMPANY  540  Richard  St.,  Miamlsburg,  Ohio  45342 


